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THE MAXIM GUN FOR NAVAL USE. 


WE publish herewith from Engiueering some engravings and particulars 
concerning the 37-1millimeter Maxim gun : 

The 87-willimeter or 1°457-inch Maxim gun is chiefly used as a naval weapon, 
its weight, as compared to the rifle caliber gun, being against its use in the 
field. Some, however, have been sold for land purposes; in fact, it is a very 
light gun for its power, the weight being 3 ewt. 2 qr. 244 ib. It is also sometimes 
fitted so as to be used for landing purposes. 

We illustrate herewith a 37-millimeter gun on ordinary naval mounting. 
This cone mounting is used for broadside and bridge work, and is oceasionally 
used as a mast-top mounting when there is room inthetop. As a rule, however, 
the space is too confined, and a rail mounting is therefore generally used. In 
the latter arack goes all round the rail, or as far as the are of training may 
render it necessary; and the gun and mounting are made to traverse bodily 
on the rack by means of a handle which rotates a pinion gearing into the rack. 
There is, of course, the ordinary training by means of a shoulder piece. There 
is a vise for clamping the pivot when the gun is not in use, and another for 


Pia. 2.—37-MILLIMETER GUN ON DISAPPEARING MOUNTING—LOWERED Position. 3.—37-MILLIMETER GUN ON DISAPPEARING MOUNTING—RAISED POSITION. 


Fig. 4£—NAVAL LANDING CARRIAGE AND LIMBER FOR THE 37-MILLIMETER GUN, 
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holding the carriage steady when firing. The following 
are the chief particulars of the 37-millimeter gun : 


F 1°457 in. 
Length over ail (without shoulder- 
Rifling (uniform) 12 grooves.... 1 turn in 30 
calibers. 
416 Ib. 
1 Ib. 


340 grains. 
200 grains. 


common shell, about. . 


Burster in 
steel shell, about 


Weight of cartridge complete .. 1°45 Ib. 
Length  6°566 in. 
Weight of powder charge (smoke- 

1 oz. 110 gr. 
Muzzle velocity.... ......... 1800 ft. sec. 


Mountings adapted for the different services for 
which the gun is used have been designed. In some of 
them the T-piece, or other attachment of the gun, 
works in a socket in the mounting; in others it is 
cylindrical and slides over a pivot on the mount- 
ing. In either case the gun is capable of moving 
freely in a horizontal plane, but, of course, can be 
clamped in any position. In Figs. 2 and 3are shown the 
37-millimeter gun on a disappearing mounting, the 
latter engraving showing the gun in firing position, 
while the former illustrates the gun housed behind a 
full-sized model of a ship's bulwark. The weight of 
the disappearing mounting is 15 ewt. 1 qr. 22 lb., whieh 
brings the weight of gun and mounting to close on 19 
ewt. To lower from the firing to the housing position, 
the shield is first folded down, and the gun is then 
turned to the right parallel with the bulwark. The 
gun is then lowered by means of the double handle 
shown, which, by means of worm gearing, rotates 
the toothed pinion which engages with the teeth on 
the horizontal rack. This extends the rear leg of the 
tripod, the two front legs being free to move on the pin 
joints. A bolt goes through the hole in the rack 
frame to lock the gun in the firing position, but firing 
ean be carried on without this being in place, and 
with the gun in any position. In the horizontal lower 
cylinder, shown clearly in Fig. 3, is a powerful spiral 
spring, which is compressed by the action of lowering, 
and, by its reaction, assists in the raising of the gun. 
This mounting is chiefly used for fortifications, al- 
though it is here illustrated in connection with marine 
work. 

The naval landing carriage and limber for the 37 
milimeter gun, before referred to, are shown in Fig. 4. 
The former engraving illustrates the carriage attached 
to a limber ready for traveling. Four horses would be 
required for fast traveling, as the total weight would be 
nearly 24ewt. This is made up as follows : 


Cwt. Qrs. Lb. 

Limber, with boxes....... me eee 9 0 22 
900 rounds of ammunition........ 4 0 0 


THE DETERRENT INFLUENCE OF MODERN 
ARMS.* 


By Gen. O. O. HOWARD, United States Army (retired). 


THe French are carefully watching the German iim- 
provements, but they seem in some things to be in 
the lead. Their Reyffe gun was a bronze breech-load- 
er, and served a temporary purpose about the close of 
their war with Germany and fora eonsiderable time 
afterward. Then followed the ** Bange ” gun, a suggest- 
ive name if we take Mark Twain’s pronunciation: it 
was a steel breech-loading piece, and had remarkable 
precision of fire, especially for the ranges of seventy- 
five hundred yards and less. The piece could easily 
reach six miles with its projectile by sufficient eleva- 
tion. Of course clumps of houses, large public build- 
ings, groves of trees or large bodies of troops could be 
brought under fire at distances of six miles and under. 
These pieces have had the usual fuse arrangement, 
so that their shells could be exploded in the air at any 
chosen distances within their kuown effective range. 
If they struck against any wali or hard substance, 
even before the time of the fuse had expired, there 
would be an explosion. Remembering thaf a shell is 
filled with a hundred or a hundred and fifty small 
balls, one can conceive of the murderous effect of a 
single missile bursting in the air just in advance of a 
body of cavalry. Besides the ordinary shell, this can- 
non fires another sort filled with melinite; the accom- 
panying powder charge gives the shell an extraordin- 
ary velocity, and favors what we call an enfilading 
fire, where the projectile, instead of making a high 
fight, pursues its course near the ground, touching 
here and there so as to break up a line or a column of 
troops in its course. 

The French have under consideration, perhaps by 
this time have es, anew cannon called the new 
campaigaggun. This will be remarkable for rapidity 
of firing, and the makers have somehow obviated as 
never before the delay usually occasioned by the recoil 
ofagun. “In pointing, instead of being obliged after 
each shot to bring the gun back to its position, the 
gunners need not move, because the recoil is completely 
suppressed.” It isa wonderful discovery, even in these 
progressive times. 

Oar little army is not behindhand in anything touch- 
ing the modern guns for seacoast or field defense. Of 
our own cannon we have already noted the Hotchkiss 
%ineh gun for field artillery. We have also the 3°6- 
inch model of 1891, which weighs 1,181 pounds, the 
weight of the charge being little over four pounds of 
powder and the weight of the projectile 20 pounds. 
Its muzzle velocity is 1.550 ‘ foot seconds,” i. e., 1,550 
feet made by the projectile in one second of time on 
leaving the muzzle of the piece. 

There are two other models for field artillery, one 
3°2 inches caliber, of 1885, and the other 3°2 inches of 
1890. The weight of the projectile for these two is 44 
pounds less than that for the model of 1891, and the 
weight of the pieces is considerably less. 

Our siege guns and seacoast artillery with heavy 
guns of caliber 8 inches, 10 inches and 12 inches, and 
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e and for the sea- 
uches to 12 inches, 
nding weapons of 
in range, in appli- 


one mortar for the field, for the - 
coast, ranging in ealiber from 6‘ 
have kept pace with the corre- 
other nations. They have done »: 
ances such as wagons and ecarria 
rial, in rifling and in attaining rapidity of fire. We 
have also all the improved sorts «of powder, and our 
experiments, both in the army and avy, are kept to 
the requirements of the times. By study, industr 

and inventive genius, our ordnance and artillery offi- 
eers have made surprising advancement and secured 
the respect of intelligent observers the world over. 

Our great need, however, is the appreciation and 
action of Congress. I see that our National Guard 
are about to receive the modern arms. That is what, 
in my judgment, should have been done by congres- 
sional provision long ago. Perhaps it is not so im- 
portant that they should be always in the hands of 
the men, but they should be in store for prompt dis- 
tribution when the time of need comes. 

Complieated, breech-loading artillery cannot be 
avoided, and requires intelligent artillerymen, and 
men of some training and experience in their profes- 
sion. Therefore, so far as artillery manning is con- 
cerned, a few batteries cannot be too soon organized, 
having in possession our latest models of field guns. 

Among automatic pieces, the Maxim automatic ma- 
chine gun at times may be made available for resisting 
a charge or repelling an assault. It willdeliver 650 
shots per minute with a moderate range of one or two 
miles, and all this without requiring anything but its 
own support. The Gatling gun, too, a wonderful 
machine, has gained in rapid firing. It ean to-day 
easily give 800 discharges each minute, and certainly 
no officer would risk an attacking column in the direct 
face of such guns. The only way to meet them would 
be by using those who have been considering guns of 
longer range and have power enough to break the 
assailants’ cover and annihilate guns and gunners 
together. Such war is cruelty magnified. There is no 
opportunity for gallant conduct or any other bravery 
— which faces the almost absolute certainty of 
death. 

Touching the subject of powder, a public writer de- 
clares we could not fire all the guns of the navy at 
once, owing to lack of powder. I find that there are 


| 48 United States naval vessels in commission at this 


hour, and they have of all kinds 429 pieces of artillery 
on board, ‘varying from 4 to 20 guns. These cannon 
are of the best available model, and, as always in our 
navy, inprime order. The weights of the charges of 
powder vary from 2 pounds to 800 pounds. Of course 
the weight of the charge varies with the weight of the 
wrojectile. Our largest naval gun is the 13-inch breech- 
oader. Suppose we make an average of 30 pounds to 
the piece. his, which is large enough for an example, 
will give for a single discharge of all the pieces 12,870 
pounds. 

Turning to the inspection of the Du Pont Powder 
Works, we notice that they contracted to deliver 
148,200 pounds brown prisinatie powder for our 10-inch 
and 12-inch steel breech-loading rifles. This is eleven 
times more pounds of powder than above stated. That 
contract was filled)” In 1898 they furnished —40,000 
pounds for our breech-loading mortars, and again@ia 
1894, 75,000 for our riflecannon. If asingle firm could 
furnish so much, think of what the several firms work- 
ing in all the large cities of our land could do. The 
enterprise of our manufacturers is tremendous, and we 
need have no fear of a lack of ample supply. The 
supply will meet the demand. 

I notice that seven or eight different kinds of smoke- 
less powder are submitted to the proving officers for 
acceptance or rejection. 

It would be hard to estimate the cost of a single 
discharge of one of our large seacoast guns. We notice 
that at the proving ground the 8-inech breech-loading 
steel rifle cannon takes 125 pounds of powder per dis 
eharge, throwing @ projectile weighing 300 . 
This gives an initial velocity of about 2,000 feet per 
second at the muzzle on discharge. If you ascertain 
the price of powder and projectile, you have the cost 
appredialiitty of one discharge. I estimate that on 
the average’ at ‘about $36.25. The 10-inch cannon in 
proving has gone as high as 245 pounds of powder for 
a projectile.ef 575 pounds weight...The. 124inch’'s high- 
est charge is 450° pounds of powder; projectile, 1,000 
pounds weight. The 12-inch breech-loading mortar, 
steel. requires 105 pounds of powder; projectile, 800 
pounds weight. 

A correspondent asks: ‘How long would it take 
the German field artillery, that is, with six guns each 
battery, firing 60 shots a minute, to mow down its 
belligerent opponents five miles distant ?” 

Of course there are too many contingencies to ren- 
der any satisfactory answer possible to so sweeping 
a question. There is no conceivable arrangement by 
which the opponents of Germany could be so met. 
Even the French with all their vigilance do not know 
the number of German batteries available for active 
work. The unevenness of the ground, the hills, val- 
leys and mountains would be the best protection to a 
French army invading Germany. If we consider on 
war footing the two armies—Frenech and German—of 
the same size with about the same distribution in each 
of the different arms of the service, I should think that 
the French army would have some advantage over 
the German in an attack, from the character of the 
French people ; for their élan under good leadership 
eannot be excelled. Doubtless, as in the last war, 
the Germans would not remain long on the defensive ; 
but if they should, relying wholly upon the destructive- 
ness of their artillery for defeating the French, they 
would make a mistake. While war is now tremend- 
ously costly, it must be shorter than ever. The cost in 
life and in material may be reckoned, as in times past, 
according to the length of the war and the forces en- 
gaged. Ifa warof five years with 100,000 men on a 
side a century ago cost $50,000,000 for each of the belli- 
gerents, a war of three months to-day between the 
same nations and with the same number of men using 
modern arms would come up to $50,000,000. It is, 
however, foolish to attempt comparisons or estimates. 
Now should the United States go to war, even before 
we made a fair commencement, we might have ten 
cities destroved by a foreign navy, and so suffer un- 
told losses. The safest possible measure against fire is 
to have a good fire department. The safest thought 
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against the greed or anger of any foreign adversary is 
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to be thoroughly prepared at all times. The Ger: an 
preparation, now probably superior to that of iy 
other nation, will serve to prevent jon ond 
preserve the peace. Our preparation, of course, nied 
not be so extensive, but it should be reasonable « .d 


intelligent. 

What I say with reference to war and its destr: c- 
tiveness, inereased more than tenfold within the |. st 
quarter of a century, as just illustrated on the bord rs 
of Greece, does not touch the moral question of War 
itself as a method of settling the difficulties between 
nations ; but its enormous cost and sure losses of life 
do suggest a more sensible method of procedure, and 
a better. However, it is plain enough that it would 
not do to trust our cities to anarchists, nor ultimately 
our liberties to the lover of monarchical establish 
ments. I have a feeling that if we do our best, kee; 
well prepared, and do not remit our trust in and duty 
to the Almighty, he will spare us many years as a re- 
public to bless our people and, indeed, the nations oi 
the earth. : 

We cannot repeat too often to ourselves the Serip- 
ture which is the West Point cadets’ motto, viz. : 
‘Righteousness exalteth a nation, but sin is a re- 
proach to any ccd 

Burlington, Vt. 


TEST OF FIGHTING AT SEA BY 
MACHINERY. 


AN interesting article on modern naval battles has 
recently been published by Mr. A. K. Fiske in The New 
York Times. 

All the world will watch intently for a great naval 
battle, because the machinery for fighting upon the 
sea, which has been devised and develo in the last 
thirty years, has never been put to a serious test. The 
iron steamship was the product of a period of our civil 
war, and the armorclad war vessel, with its terrible 
armaments, is a later outgrowth, which had its germ 
in the Eriesson monitor. 

First the new warship was an “ironclad,” and as- 
sumed unwieldy proportions. The British ‘** Inflexible,” 
which was huaael in 1870, carried a belt twenty-four 
inches thick, and the huge battleships of Italy of a 
little later date were protected with twenty-two inches 
of iron armor. That was also the day of guns of enor- 
mous weight and huge caliber—100 tons and sixteen 
inches or more. With heavy charges of coarse powder 
these monstrous engines huried solid shot or the old 
spherical shell from their smooth-bore throats down 
which the charge had first been crammed. The first 
notable change was in the lightening and hardening of 
the armor plate by giving it a steel face. Then the 
cheapening of steel by the Bessemer process of manu- 
facture led to its adoption as the sole material for 
armor belts, and the Harvey process and the Krupp 
gas process came to give its surface a ess and 
toughness never before attained. 

This improvement in armor plate, giving better pro- 
tection with diminished weight. accompanied by new 
inventions in boilers and engines, made possible a 
much higher speed and greater facility in handling 
vessels of vast size. Outof this advance in the con- 
struction of ships came the fast cruiser, armored almost 
as effectively as the battleship, but not so heavily 
armed. Had the progress been only in means of pro- 
tection, the warships would have become practically 
invulnerable to each other’s weapons. But while inge- 
nuity was — upon armor plates and propelling 
machinery, the armament was not neglected. 

The cast iron gun with its smooth bore, loading at 
the muzzle, became a thing of the past. Cheapened 
steel became the chief material of naval ordnance, first 
as acore within a jacket of wrought iron and finally 
as the entire body of the deadly tube. The problem 
was a distribution of the strain throughout the sub- 
stance of the gun to avoid bursting from the heavy 
charges used, and forged steel effected this best. But 
the strain did not come alone from the explosion of 
heavy eharges of powder ; the explosives themselves 
were greatly increased in power. The dominating pur- 
pose was to give velocity and force to the projectile, 
and this necessitated the utmost strength in the gun. 
The tremendous force of the explosive and the terrible 
velocity of the shot through the rifled bore made 
length of gun a necessity, and this compelled the 
breech-loading devices which ingenuity did not fail to 
provide. Nor did the progress stop here. 
jectiles shared in the improvement. They became 
elongated in form, tapering to a point, they were mace 
of forged and hardened steel, to escape breaking or 
flattening, and to enable them to perforate armor 
plate, and they carried bursting charges to lend 
destructiveness when they penetrated the enemy's 
armor. 

Year after year the emulation of inventors strove for 
improvement in one factor or another of the great 
problem of naval warfare, while no naval battles took 
place, and each new battleship or cruiser was supposed 
to show some fresh advance. The gun “built up” 
from hoops of steel, and even made of wire, would bear 
the strain of a more powerful explosive or a heavier 
charge, so that the most deadly projectile could be 
hurled with the force to crush the strongest barrier at 
the distance of miles, but around the “ vitals ” and the 
arimaments of ships was wageee armor of ever in- 
creasing power of resistance. Then the insidious enemy 
of armorclads, the ugly and venomous torpedo, was 
provided with a craft of its own, ca le of accompany- 
ing fleets upon the ocean and darting forth to deal its 
deadly blows. This developed the use of the secondary 
armament of rapid-fire guns of small caliber, using 
“fixed ammunition” for quickness of loading, and of 
machine guns to hurl their rattling charges at the 
pestilent small craft of the enemy. 

During all this time tests have been almost wholly 
experimental, without the conditions of actual battle. 
Armor plate has been tried in the form of huge targets 
set up on shore or on floats, and guns, explosives anc 
projectiles have been tried by firing at such targets 
Force, velocity, resistance, all the scientific and me 
chanical factors could thus be gaged under controlla 
ble conditions. In peaceful maneuvers, machinery anc 
the handling of vessels ana guns, speed, accuracy, dis 
tance, all the theoretical elements, could be put to a 


kind of test, but, after all, who could tell how this vas« 
and complicated machinery, handled by men better 0: 
was going to act in the fierce controversy 
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war until it had an actual trial where all the factors | gaged. 


yuld be tested? Nothing of the kind has happened 

uce the rivalry began between means of attack and 

eans of protection in the fighting machines of the sea, 
ut of which the modern fleet has been evolved. 

Now the armor of the battleship is 10 or 12 inches 
thick, instead of 18 to 24, and the heaviest guns rarely 
have a caliber exceeding 12 inches, where once they 
had 16, but the resistance of the armor plate is greater 
than ever before, and the power of the long breech- 
loading rifle, handled by machinery, is something not 
dreamt of by the last generation. he tubular boilers, 
the forced draught of the furnace, the triple expansion 
engines, give speed unattainable in times past, and a 
readier handling of the ship, and electricity adds its 
subtle power to the working of signals and the minor 
leviees of the complex machinery of war. The naval 
battles of the least moment in the last thirty years can 
be counted upon the fingers of one hand, and they 
afforded no test of this machinery. 

In the somewhat famous battle between the navies 
of Chile and Peru in 1879 the ** Huasear” was caught be- 
tween two fires from the ‘‘Blaneo Encalada” and the **Al- 
mirante Cochrane” and forced to surrender, but what 
were these vessels of the primitive days of armorelads ? 
The * Huasear” was of but 2,100 tons displacement and 
a speed of 11 knots, and the armor plates were but 4 
inches thick on her hull and 54 on her gun turrets. 
The two Chilean cruisers had a displacement of only 
5.480 tons each and a speed of 13 knots. Their armor 
plate was 9 inches thick on the sides, tapering to 444 at 
the ends, while the central battery was surrounded by 
an 8-ineh shield. 


ffxhting machine. 


The heaviest guns in the fight were | 
¥-inch muzzle loaders, This was no test of the modern | 


China had two rather powerful barbette ships, 
the * Ting Yuen” and the ** Chen Yuen,” of 7,330 tons 
each, with 14-inch armor belts and 3-inch protective 
steel decks, and a heavy armament of 12-inch guns. 
With these were three much smaller armored ships 
—less than 3,000 tons each—and three still smaller 
—- and gunboats and a small flotilla of torpedo 
ats. 

The largest vessels in the Japanese fleet were three 
unarmored cruisers of 4,277 tons each and their heaviest 
ordnance consisted of 6-inch guns. There were three 
armored vessels with these—one of 3,718 tons with a 
7-inch armor belt and some 9°4-inch guns; one of 2,450 
tons, 414-inch armor belt and no guns over 4°7-inch 
caliber, and the third of 2,200 tons, 44¢-inch armor and 
small guns only. There were also a van squadron of 
four unarmored vessels, only one of which was of con- 
siderable size (4,150 tons). This one carried no guns 
over 6-inch caliber, but there were two gunboats, 
each of which had two 10°2-inch guns. The naval 
machinery of the Chinese was superior to that of Japan, 
but it was ill supplied with ammunition and badly 
handled. Each ship aeted independently, while the 
Japanese squadron was directed as a whole and oper- 
ated with coolness and skill. 


little damaged. To the naval attack upon Port Arthur 
there was little resistance, while at Wei-Hai-Wei there 
was a desperate effort at defense on the part of the 
remnant of the Chinese fleet, but it was hopeless. 
The * Ting Yuen,” with twosimall vessels, was sunk and 
the “ Chen Yuen” and six smaller ones were captured. 
The Chinese navy was practically annihilated, and 
yet Japan did not have a single battleship or an 
armored cruiser of the first class nor any of the latest 


The British reduction of the forts of Alexandria in | naval ordmance and gun appliances. The havoc was 


The Chinese lost five | 
vessels out of fourteen, and the Japanese fleet was | 


light in the lighthouse. Without counting the crew, 
the packet boat carried 117 passengers, of which 30 
were women. Thanks to the coolness and courage of 
the captain and mates, all were saved. The inhabitants 
of the island rendered prompt and efficient aid in sue- 
coring the passengers. The shipwrecked passengers 
received from the residents in Port Mahon the most 
cordial hospitality. The steamer was jammed in be- 
tween the rocks, and our engraving shows her condition 
| the second day after the wreck. By this time she was 
broken in two, just abaft the forecastle deck. We are 
indebted to L’[llustration for our engraving. 


THE ENGINEERING RESEARCH LABORATORY 
IN ITS RELATION TO THE PUBLIC.* 


By W. F. M. Goss, Professor of Experimental Engi- 
neering, Purdue University. 


In the present era of the world’s progress we hear 
much of our ‘‘ material prosperity ” and of the “ devel- 
opment of our resources.” Feeling sure that the earth 
was made for man, man is anxious to make his posses- 
sion yield him its best. Nor is he contented with what 
his own immediate neighborhood can furnish. If 
there isanything in the ends of the earth or in the air 
or in the sea which is capable of making for his advance- 
ment, he rests not until he has secured it. The business 
of the world, therefore, increases with every hour, and 
its problems multiply. 

In the midst of its hum and hurry, the engineer is a 
prominent figure. It is his province to study the pro- 
perties of matter and to make them useful to man in 
structures and machines. He deals with the mining and 
reduction of ores, the chemical and physical properties 
of metals, and all the great variety of processes by which 


THE WRECK OF THE “VILLE-DE-ROME” ON THE ROCKS OF MINORCA. 
View taken two days after the disaster. The packet boat is shown broken in two. 


1882 was an equally one-sided and indecisive affair. 
There were practically no harbor defenses in the bay. 
and the forts and shore were comparatively flimsy 
and their ordnance was inferior to that of the British 
fleet, in which the most formidable vessel was the old 
* [nflexible,” with her 24 inches of iron armor and her 
\j-inch gans. It was only a question of opening fire 
and keeping it up until the place gave way. In the 
French bombardment of Foo-Chow in 1884 only in- 
ferior vessels were engaged, and the Chinese resistance 
was impotent. They had a few torpedoes, but used 
them without effect. The next event worth noting in 
naval warfare is the revolt of Admiral Mello against 
the authority of President Peixoto of Brazil in the har- 
bor of Rio Janeiro, September, 1893. Mello had com- 
mand of the ** Aquidaban,” a battleship of 4,950 tons, 
with a compound armor belt (iron faced with steel) 11 
inches thick, and a principal armament of 9-ineh 
guns. With him were the “ Almirante Tamandare,” an 
unarmored cruiser of 4,465 tons displacement and light 
armament, some small cruisers and gunboats, and 
three torpedo boats. The navy faithful to Peixoto 
was inferior and scattered abroad at the time, but 
before the conflict was over, in March, 1894, he got to- 
sether a fleet containing the rather heavily armored 
aud armed ‘Riachuelo” of 5,700 tons, the unarmored 
* Benjamin Constant,” 2,750 tons, and several smaller 
vessels. But the contest was for the possession of 
ports and points on shore, and there was no direct en- 
gazement between the naval forces. 

Che nearest approach to a test of naval fighting ap- 
plianees came in the battle of the Yalu, or of Hai-Yan- 
Tau, in the war between China and Japan, in 1895, 
but how far that came from being a serious test can be 
seen by briefly recalling the events and the forces en- 


| 


done with the ordinary shot and shell. Japan had no 

torpedoes, and China made no effective use of hers, 

- ea three trials were made in the battle of Hai-Yan- 
au. 

So the navies of Spaim and ef the United States, 
which rank in poweréarkelow those of Great Britain 
and France, but which contain some of the latest and 
best of armored warships, confront each other for the 
great,experiment that. may test the fighting machinery 
of modern warfare on the,sea. But the adoption of 
all these mechanical forees and devices makes a new 
demand upon the qualities of men. They need as 
much as ever coolness, cou and endurance, but 
impetuous dash and fury and the prowess of sheer 
physical vigor must give place to mental qualities in- 
volving knowledge and aptitude for directing me- 
chanical forces and skill in handling mechanical ap- 
pliances, with the ready resource of brain keyed up 
to energy, but free from blinding passion. The ma- 
chine is less than the man controlling and directing it, 
and the revolution in naval warfare will give a vast 
advantage to a people trained to mental alertness and 
clearness and apt in the invention and handling of 
mechanical devices. 


THE WRECKING OF THE STEAMER 
VILLE- DE-ROME.” 


THE steamer “ Ville-de-Rome,” of the Compagnie 
Transatlantique, steeming from Marseilles to Algiers, 
struck upon the rocks and was wrecked at two o'clock 
in the morning of March 22, 1898. The wreck occurred 
at Cape Negro, a mile and a half from Port Mahon, on 
the island of Minorca. This accident is attributed to 
the violent rain, which obscured, as by a curtain, th: 


iron and steel are shaped for purposes of construction; 
with earthwork dams, with systems of municipal piping, 
with steam engines and pumping wachinery, with lo- 
| comotives and other railway equipment, with bridges 
|} and buildings, with ships and harbor improvements— 
|in faet, with structures and machines of every conceiv- 
| able type. 
| The engineer is a servant of the people. His inge- 
nuity and skill are the starting point which leads to 
the employment of all the artisans who fill our shops 
| and factories ; his work makes possible the peace and 
|}comfort of household life, the success of social affairs 
{and the perfection of business methods, and it often 
serves to furnish inspiration for modern thought and 
to give direction to its tendencies. 
he basis of the whole science of engineering, exten- 
sive as it is, is to be found in facts which have either 
been deduced from practical experience or derived from 
especially conducted experiments. The early engineer 
could neither lean upon accepted theories nor look to 
precedent for guidance. It was not what Brindley 
and Telford and Watt and the two Stephensons knew, 
bat what they did, that helped to inaugurate our pre- 
sent eraof engineering. Since their day, every import- 
ant structure has served a double purpose : first, that 
for which it was especially designed, and, secondly, 
that which regards it as a subject for observation and 
study. Where such structures have been a complete 
success, information concerning them has become a 
matter of record, and the essential facts have been 
given a place in the annals of good engineering prac- 
tice ; and where structures have failed, the causes have 


been carefully studied, that the fault might be under- 


* From Proceedings of the Indiana Academy of Science, 1806. 
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stood and consequently avoided in future work. Sus- 
cesses, thereforery have inspired imitators, and failures 
have warned all followers, 

But while it is in this manner that a large part of 
our present fund of engineering data has been brought 
into existence, and while the process still goes on, it is 
adinitted to have its limitations. The attempt to make 
the same structure serve as a house and as a means for 
determining the behavior of certain details entering 
into its construction is illogical and expensive. For 
exauiple, it is poor economy to ascertain the strength 
of an iron column by finally seeing it fail under the 
load of a wall. A crack in an arch or a fragment from 
an exploded boiler may testify to faults in construction, 
and may even serve as a basis for theories leading to 
better practice, but the information obtained is dearly 
paid for in the damage suffered by the collapse of the 
arch or the explosion of the boiler. 

Again, great as are the losses occasioned by failures, 
they do not equal those which occur through fear of 
failure. The fear that workmanship may be bad or 
inaterials defective leads to lavishness which could not 
be justified if our information were more definite. It 
is indeed true that ‘ factors of safety are factors of igno- 
rance.” When it is doubtful just how great a resist- 
ance can be withstood by a given bulk of material, we 
make suecess certain by building many times stronger 
than is really necessary. If we could know at the out 
set the exact value of the stresses involved and the 
actual strength of the materials to be employed, it 
would become obvious that such a practice as this 
could give no additional seeurity, and its result would 
be wastefulness. 

In the domain of machine construction the same 
general principle applies. The demand is everywhere 
made for machines that will act with a higher degree 
of efficieney : that is, do their work with less wear and 
tear and at a lower running expense. There is no last- 
ing market for inferior goods, and success in competi- 
tion is to be obtained as the result of merit. Thus it is 
that designing engineers who give their thought and 
skill to planning great bridges, buildings and machines 
are successful in proportion to their ability to simplify 
and cheapen and at the same time perfect, while all 
unite upon the general prineiple that a bridge must 
not only stand, but it must also involve a minimum of 
material, and a machine must not only run, but must 
do its work with the highest degree of efficiency. 

It is clear, therefore, that what is needed in engineer- 
ing work is a more perfect knowledge of the materials 
and forces involved. This is not a reflection upon the 
knowledge of the past, but a suggestion that its fund 
is insufficient for the future. The engineering of the 
last quarter century has done much to wake definite 
matters which were before but little understood. 
Facts have been gathered and compared, and from 
them theories have been deduced. Failures are fewer 
and the efficiency of structural work, and of machines 
of every sort, has been increased. But the end is not 
yet. To-day, more than ever before, the attention of 
the whole engineering world is directed to methods of 
improving and saving. Its efforts are put forth in 
response to the demands of a more exacting clientage, 
and this clientage is the public. It is evident that 
everything which contributes to the perfeetion of en- 
gineering methods must benefit the people and must 
arouse their interest, for it is the people whio finally 
reap the advantages as well as pay the price. Hence 
public interest in the work of the engineer is keen and 
critical and will always sustain any serious movement 
which promises to advance true practice. Such a 
movement presents itself in the establishment of la- 
boratories devoted to engineering research. 

When all forms of mechanical construction were crude 
it was possible to improve by the mere application of 
experience, but as constraction became more refined it 
was necessary to examine with greater accuracy and to 
proceed with greater care. The erude stage in en- 
gineering is now a thing of the past, and every day in- 
creases the degree of refinement which characterizes 
the work. ‘Tne research laboratory stands as a fe- 
sponse to these conditions. It is its function to inves- 
tigate, in a scientific manner, problems which arise in 
practice or which may be suggested by practical ex- 
perience. The field of science and the field of engineer- 
ing combined make up its proper domain. Its equip- 
ment, therefore, embraces the delicate apparatus of 
the scientist and the ponderous machinery of the en- 
gineer, and its lines of investigation may be chemical, 
metallurgical, structural, pneumatic, hydraulie pr 
thermodynamic. Its methods eliminafé the compli- 
eating conditions of service and allow effects.to be 
traced singly to their cause. For example, efforts to 
determine the power and efficiency of locomotives 
while in service upon the road extend back through 
more than three decades, with no general result that is 
satisfactory. But the diffienlties aud imaceuracies 
Which appear in the process of road testing entirely 
disappear when tests are made in the laboratory, for 
here it is possible to maintain for an indefinite period 
an unvarying condition of speed and load and to em- 
ploy sensitive apparatus in observing the performance 
of the machine. 

There have been many instances where locomotives 
on the road have left bent rails in the track behind 
them, but it required the laboratory to demonstrate 
that, under conditions not uncommon in practice, the 
drive wheels of a locomotive leave the track at every 
revolution. This having been proved, the matter of 
the bent rails was easily explained. 

Again, it has been assumed for years that the draught 
produced by the exhaust steam in a locomotive was the 
result of an action similar to that of a pump; that 
each puff from the cylinders supplied a ball of steam 
which filled the stack as a pump piston fills its barrel, 
and pushed before it a certain volume of the smoke 
box gases until it passed out at the top of the stack. 
Believing this view to be the true one, Restanate have 
shaped the details of locomotive draught appliances ac- 
cordingly, and the value of proposed improvements 
has been measured by the completeness with which 
they have satisfied the conditions of the accepted 
theory. But the processes of the laboratory have dis- 
proved this whole assumption. They have shown that 
the steam does not fill the stack except at its very top, 
and that the action of the jet is clearly one of indue- 
tion. In accordance with these results a new theory 
has been formulated. and although it is but a few 
months eld, the laboratory facts which sustain it are 
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so conclusive that it has alrexiy been generally ae- 
cepted. These illustrations, (:.wn from a single field 
of investigation, will serve to sow something of the 
character of the work done by t!'« research laboratory. 
They might, with equal justice, have been selected 
| from any one of the many different departments into 


have served their purpose if they have emphasized the 
fact that the laboratory process gives results which 
cannot be obtained in any other way, and that these 
results may be relied upon to guide and direct practice 
in engineering affairs. 

English teehnical papers admit that the painstaking 
processes of German laboratories have so well guided 
German manufacturers that Germany not only com- 


petes with England in many lines of manufactured 
goods, but in some has driven her from her markets. 
We have a new country in which large engineering en- 
terprises, both public and private, are always being 
pushed and are calling for econoiuy in expenditures ; 
and there is a strong national desire for an outlet for 
manufactured goods through exportation, which can 
only be secured on merit, in competition with the 
world. With these facts in mind, the conclusion is ob- 
vious that there is room and need in this country for 
research laboratories. All such laboratories are but 
means to an end. They are not only contributors to 
the publie fund of information, but they infuse into 
every branch of construction and of operation a spirit 
of accuracy and a desire for excellence. 


A METHOD OF MEASURING THE PRES- 
SURE AT ANY POINT ON A STRUCTURE, 
DUE TO WIND BLOWING AGAINST THAT 
STRUCTURE.* 

By Francis E. NIPHER. 

VARIOUS investigations on wind pressures have been 
made from time to time, by methods which differ es- 
sentially from each other. In one form of pressure 
recorder, an open tube has its mouth directed to the 
wind by a vane upon which the tube is mounted. The 
ieewned end of the tube connects with some device 
for measuring the pressure of the air within the tube. 
This method has been used for a century. 

Newton's idea of this device is very well known, 
and wind gages of this kind have been much used. 
The air stream may be supposed to flow from a reser- 
voir of air of the same density, and having a height, 
h. If the density be 6 the pressure in dynes per square 


centimeter which would cause the supposed efflux at 
velocity v is 
P=g¢hé6 
The velocity of efflux is 
v= / 2¢h 


* Lecture before the Academy of Science of St. Louis and reprinted from 
vol. vili., No, 1, of the Transactions of the Society. 


which engineering research may be divided. But they | 
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Eliminating b 

‘ 2 
If v is given in centimeters per second, and 6 be 
given in grammes per cubic centimeter, then P will be 
given in dynes per square centimeter. At ordin ry 
| temperatures and pressures, 6 may be taken as 0°0)12, 
| If v bein miles per hour and P be in pounds per square 


foot, 
P = 0°0025 v? (2) 


An obstacle which wholly checks the wind would 
develop this pressure on its windward surface.* This 
is the pressure collected by an open tube directed by a 


1. 


wind vane. I have verified this formula by experi- 
ments on railroad trains and find it very exact. 

In pressure board work the experimenter determines, 
by means of calibrated springs, the total force re- 
quired to hold the board against the wind, and divides 
this force by the area of the beard. This gives an av- 
erage pressure. And here the result is due to a sum- 
mation of compression on the windward side and 
rarefaction on the leeward side. In the tube collector 
the effect of rarefaction is wholly eliminated. 

Neither the tube collector nor the pressure board 
yields any information of value concerning the distri- 
bution of wind pressures over buildings or other struc- 
tures. It is this information which the writer has 
sought to obtain. 

The pressure of the quiescent air in a building against 
the inner surface of its walls is given by a barometer. 
In a wind storm, the air masses surging against 
the building and sweeping around it compress the 
air on the windward side, and produce a rarefaction 
on the leeward side. These differences in pressure are 
continually ehanging, as the wind velocities change, 
and they are continually dissipating by a flow of air 
into and out of the building. This flow takes place 
not only through windows, doors and erevices, but 
apparently through heavy brick walls and plastered 
interiors. I have found, by methods that will appear 
later, that, ia a tightly closed brick house, the effect 
of wind is to increase the pressure within the build- 


ing. 

fi. however, we take the barometer outside the build- 
ing, where it is exposed to the wind, it fails to measure 
the true pressure of the air. The barometer is then an 
obstacle in the wind, Some of the small openings 
leading into its air spaces way collect pressure from 
compressed air on the windward side and some from the 
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rarefied air on the leeward side. In addition, the air 
sweeping across the mouths of such openings produces 
rarefactions within, by an action which is utilized 
in the atomizer. The barometer will then record 
the resulting air pressure within its air spaces, jus‘ 
as inside the building it measures the air pressure 


* Theorem. 
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in the building. Bat this gives no indication of what | lector might be held in any other position in the wind, 
t pressure is outside of the barometer. If we, with no appreciable change in the result.* The wire 
s leld the barometer from the wind by inclosing it in| layer was-cut off even with the edge of the metal 
a boX or easing, then we have simply placed it in an-| disks. When placed edgewise in the wind, a marked 
ther house. he air spaces of the box are then in| increase in pressure was then shown. When turned 
‘he uneertain condition which existed before in the/|74¢° around a diameter at right angles to the lines of 
arometer. flow, this increase in pressure disappeared. For great- 

The device which is to be used for measuring the] er angles the gage showed an exhaust. 
pressure at any — on a building must consist of a} The disk collector thus sopene to satisfy all of 
collector, to be placed at the point, and an indicator or | the requirements, and justified more serious attempts 
gage, to be placed at any point where convenience de- | to test its limitations. 
mands, and a tube for transmitting the pressure from! From what has been said it is apparent that the 
coilector to gage. open leg of the water gage should be connected with 

The collector must be small and portable. It must} some standard pressure, and not allowed to communi- 
be unaffected by the wind, but must collect and trans- 
mit changes in pressure due to wind. Compressions and 
rarefactions due tothe collector itself must not be al- 
lowed to affect the gage. The suction or atomizer ac- 
tion of wind blowing across the end of a tube must 
also be prevented. 

After | failures, the collector shown in Fig. 1 was 
devised, and seems entirely satisfactory. The tube 
leading from the pressure gage, and shown in longitu- 
dinal section, pierces a thin circular disk, having a dia- 
meter of 24 inches. The end of the tube is flush 
with the face of the disk. The disk is ground to a thin 
knife edge as shown. A second disk of the same size 
is screwed down upon the former. The serew head 
should be soldered or brazed to the segond disk in an air- 
tight joint. Thescrew threads are held in a perforated 
nut brazed into the end of the tube.* Between the 
disks is clamped a circular, porous layer, which extends 
half an inch or more outside of the metal disks. The 
material best suited to use in this porous layer seems to 
be wire screen. For use in rain storms, the coarse iron 
wire is preferred. Three sheets of wire screen, making 
angles of 30° with adjoining sheets, give very satisfac- 
tory results. The wire may be dipped into a thin oil, 
in order to prevent water from clogging the layer. 
When the fine wire is used, the central part of the 
layer around the screw should be punched out to form 
an air chamber. 

According to the plan which dictated the design of 
the collector, it was to be unaffected by wind when Fie. 2. 
placed edgewise in the air current. The air currents 
between the two disks are so checked that no atom- 
izer action is possible. The compression on the wind-| cate with the air in the room. The method suggested 
ward edge of the porous layer is dissipated by lateral | by Abbe was employed.+ 
outflow before it penetrates between the metal disks. Two thin cireular steel plates eighteen inches in 
The rarefaction on the leeward edge is similarly pre | diameter were ground to a sharp beveled edge. They 
vented from affecting the air between the disks. his | were clamped together and held rigidly one-eighth of 
is accomplished by a lateral inflow of air. The arrows | an inch apart, by four screws near the edge having 
in Fig. 1 roughly indicate the action described. This accurately turned bushings between the plates. A 
collector was placed under a bell jar resting on a glass | small serew was also used to clamp the plates near 
plate. The tube led out through a stopper, and was|the center, in order to prevent vibrations of the 
taken to the airspace ina cistern half full of water. | plates. A face plate was screwed to the center of one 
The capacity of the cistern was about 100 cubic centi-| plate into which an iron pipe could enter, and which 
meters. From the bottom of the cistern, a glass tube served as a vertical support for the plates. Inside of 
1 meter long, and having an inclination of 5 in 100, | the pipe a rubber tube made connection with a small 
served as a gage for indicating air pressures in the) brass tube which pierced the large plate flush with its 
cistern. A second tube entered the stopper of the bell- | surface. This device is placed above the building in the 
jar. The effect of breathing gently into the mouth of | undisturbed stream of air, with the plane of the disks 
this tube, and producing a slight compression of the | horizontal. The tube terminating between the two 
air in the belljar, is instantly seen in a rise in the water | disks was connected with the inclined leg of the 
column of the gage. pressure gage. The cistern of the gage was connected 

In order to test the collector in a high wind, the ap- | with the collector shown in Fig. 1. This collector was 
paratus was taken upon a passenger car. The water! mounted above the building near the other device. 
gage was clainped to a window sill. The doors were | When the large disks were as near as one-eighth of an 
opened at each end of the car. The ventilators and | inch, it was found that the two collectors balanced 
windows were also opened, so that there was a free | against each other perfectly, iu the strongest winds of 
circulation of air through the ear. There was no ap-| last winter. The conditions of steady flow of a fluid 
preciable atomizer action on the gage. The coliector | between two-large plates have been discussed by Sir 
was thrust out of the window, and held edgewise in | William Thomsonu.t Abbe states the result as follows : 
the wind at adistance of thirty inches from the side | ‘‘Steady motion becomes easy and turbulent motion 
of the ear. The connection between collector and | becomes difficult when the distance between the plates 
gage was then made and broken. No effect was pro- | is equal to or less than the diameter of the plates 
duced on the gage. This experiment has .been re- | multiplied by the ratio — coefficient of viscosity of the 
peated at various times, and in one case when the|air divided by coefficient of skin friction of the air on 
train traveled between two stations fifteen miles apart the plate. 
in fifteen minutes by the watch. When the hand is' ~ ‘The pressure of the air within the tube is then the 
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placed tangent to the windward or leeward edge of!same as that between the plates and in the free air 
the eolleetor. the gage at once shows a mark de-| around them.” 
crease or inerease in pressure. The wind in free air| When the cistern of the gage was allowed to open 


does not affeet the gage, but any change in pressure : 
is at onee indicated. It was also found that the col- * This has only been tried with the fine brass wire, but with from two 


to twelve thicknesses. 


A So + Report of the Chief Signal Officer, 1887, 2 : 144. 


* Soldered joints wi}! serve unless the collector is to be used in the ad P< y Mag. Sept., 1887, and verbally at the Manchester meeting of the 
air of a chimney. | tish Association. See report of the chief signal officer before referred to. 


into the air of the room, the variation of pressure 
within the building, due to gusts of wind, was plainly 
shown. 

With a view of making a further test of the disk 
collector of Fig. 1, it was decided to make a study of 
the distribution of wind pressure over a large pressure 
board, carried above the roof of arailway car. The 
men and the general superintendent of the Lllinois 

entral Railroad readily consented to co-operate with 
us, and furnished a car which was changed to adapt 
it to the work. The shops of the road at East St. 
Louis and Centralia, Illinois, were practically placed 
at our disposal, and the apparatus, which had been 
constructed in the shop of the physical laboratory of 
Washington University, was sent to the railroad shops 
and mounted upon the car. 

The pressure board was three feet wide in vertical 
dimension and four feet long. It was made of dry 

ine seven-eighths inch thick, the wood having been 

iled in oil, in which it was allowed to cool. In this 
way it was hoped to prevent warping due to sun and 
rain. The boards were groov together, and were 
bound at the top and bottom by cross pieces of wood 
in the plane of the board. The board was provided 
with two strap hinges of iron, one-fourth of an inch 
thick, four inches wide, and crossing the entire board. 
They covered the horizontal strips marked b and h in 
Figs. 3 and 4. 
he hinges were each bolted by twelve three-eighth 
inch bolts at the center of the four inch squares shown in 
the figures.* The hinges extended beyond the board 
and locked to a vertical iron pipe one and five-eighths 
inch external diameter which passed down through the 
roof of the car to the floor. he board was mounted 
upon the pipe somewhat as a flag is mounted upon its 
staff. The distance from the edge of the board to the 
center of the pipe was six inches, the clearance be- 
tween board and pipe being intended to isolate the 
board from the pipe. The hinges were only an inch 
wide in vertical dimension where they crossed this in- 
terval, but were made broader laterally. The lower 
edge of the pressure board was one foot above the 
center of the roof. 

The pipe turned on ball bearings at the bottom, 
eapable of taking up any thrust in a vertical or a 
horizontal direction. A similar ball bearing surrounded 
the pipe at the roof. The pipe was clamped in collars 
near the floor and roof, and tension rods spread out 
from collar to collar, passing over compression mem- 
bers, which braced against the pipe in order to stiffen 
it in the plane of the pressure board. The vertical 
pipe was provided with aT into which a horizontal 
pipe was screwed to serve asa lever. A spring bal- 
ance was attached to this lever on an arm of thirty- 
six inches. The spring balance rested on a, horizontal 
shelf, forming part of a movable windlass around 
which a small rope attached to the ring of the spring 
balance was wound. From the hook of the balance 
a wire was attached to the lever arm. A graduated 
are attached to the lever under this wire showed the 
angle between the normal to the lever and the direc- 
tion of the puli indicated by the spring balance. This 
angle was kept small by moving the windlass, but the 
angle was read whenever the balance reading was 
taken. The board turned so easily that its friction 
was wholly inappreciable. The pressure board could 
be set at any angle with the wind, and the moment 
of the force required to hold it there was determined. 

The setting of the board was accomplished by means 
of a wind vane near the front of the car mounted in 
ball bearings exactly like those of the pressure board. 
Pointers a foot in length clamped to the pipes of pres- 
sure board and wind vane moved over graduated 
scales. They were set to 180° on both scales, when 
vane and board were set in a head wind coinciding 
with the axis of the car. A second movable pointer 
on the pressure board circle could be set to any desired 
angle with the former. Bringing this pointer to the 
seale division indicated by the wind vane pointer 
would set the pressure board to the desired angle with 
the wind. 

In that part of the work of which account is here 
given this angle was 90°. The pressure board was 
then at right angles to the wind. 

In a head wind the vane was very steady, but when 
the wind blew strongly across the car there was always 
more or less of fluctuation, and the pressure boar 
was held in a mean position, and favorable conditions 
were seized upon as they presented themselves. 

The work of setting the pressure board, reading the 
— of the wind vane, the index of the spring 
valance and the angle of pull, was done by Prof. A. H. 
Timmerman, formerly my assistant and now professor 
of physics in the Rolla School of Mines. It was neces- 
sary to give constant attention to all of the indica- 
tions to be read, in order that values practically 
simultaneous could be obtained when an adjustment 
was secured. 

The pressure board was divided into 108 four-inch 
squares. The vertical rows of squares were numbered 
from 1to 12, the former being nearest to the axis of 
rotation. The horizontal rows of squares were lettered 
from a toi, the former being at the top. Atthe center 
of each square a hole three-eighths of an inch in dia- 
meter was bored through, and two disk collectois 
could be weechanically coupled to each other through 
any one of them so as to close it in an airtight joint. 
All other holes were closed by closely fitting corks. 
flush with the front side of the board. One colleetor 
was furnished with a screw, which was seated in a 
serew hole ina hub attached to the other collector, 
and fitting into the hole in the pressure board. The 
manner of mounting these collectors is shown in Fig. 
2, where the fragment of wood between represents the 
pressure board. Rubber tubes passed down through 
the iron pipe into the car and connected the disks 
on the front and rear of the pressure board with sepa 
rate pressure gages. In this way the pressure could 
be determined at 109 different points on the board, 
the pressure in front being measured separately from 
that on the back of the board. 

The pressure were four in number. The 
cisterns were two and one-half inches diameter and four 
inches high. The glass tubes leading out from the 
bottoms of the cisterns were all mounted in parailel 
grooves in a board graduated to centimeters, from 0 to 


* The pressure board is not shown to scale in these figures, since the 
smal] areas are not squares. ; 
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so that the water levels could all be set to 40 centime- 
ters on the scale. The tubes were all inclined 5 in 100. | 
The support for the tubes was set in a longitudinal 
position in the center of the car and was provided 
with a pivotal adjustment in leveling on varying 
grades. A spirit level was used in adjusting the level 
when the car was at rest, but during motion of the 
train one of the three gages was used as a level, its 
stale reading being maintained at 40. The tube and 
cistern of this gage were closed on each other by a 
rubber tube. The gages were mounted on a pendulum 
weighing about 150 pounds, suspended on knife edges 
from the roof of the car, and swinging transversely. A 
paddle at the bottom dipped into a trough containing 
fifty pounds of erude glycerine. This paddle was ad- 
justable as a valve, so that the time of swaying of the 
vendulum could be adjusted to the rocking of the ear. | 
t was, however, necessary to constantly steady and 
check violent swinging with the hand. By this means, 
however, a very satisfactory leveling was maintained. 
See Plate 1. 

The cistern of the third gage was connected with an 
open cup collector attached to the wind vane two and 
one-half feet above the center of the car. The vane 
consisted of light diverging wings of wood, three feet 
in vertical dimension and two and one-half feet long. 
The vane was sixteen and one-half feet from the pipe 
supporting the pressure board and the pipes support- 
ing vane and pressure board were five feet two inches 
from the side of the car. When free in the wind, 
board and vane always set parallel to each other, and 
in a calm they set parallel to the axis of the car when 
the train was in motion. When the pressure board 
was set at right angles to the car, its center was in the 
middle vertical plane of the car. The car was re- 
versed at the end of each run, so that the vane was 
always infront. The external mounting is shown in 
Plate 2. 

The three gage tubes were separately connected by 
rubber tubing with an iron tank fifteen inches in dia- 
meter and twenty-eight inches high, which was con- 
nected by a large rubber hose with the Abbe collector 
before described. The latter was exposed above the 
roof of the ear. It was placed symmetrically opposite 
the wind vane, and thirty-eight inches above the roof, 
At all points where rubber tubing might become 
sharply bent, a connection of brass pipe was inserted. 
This pipe was bent into a smooth curve by first filling 
it with lead. The tubes were all adjusted so that gage 
columns would respond with equal promptness when 
they were affected by a common pressure change. 
The iron tank containing the common standard pres- 
sure against which all pressures were measured was 
made large enough, so that a@ rise to the gage limit 
affeeting only one gage would not appreciably affect 
the others. 

The resistance of the fine brass wire cloth in the 
collectors was found to be equal to that of twenty to 
twenty-five feet of the rubber tubing used in connect- 
ing. This was determined by a method equivalent to 
a Wheatstone bridge arrangement. A divided circuit 
consisting of two equal tubes led from a common source 
at an air blast to the extremities of a long horizontal 
glass tube, which drooped in the middle and contained 
a short column of water as an index. The other two 
arms of the bridge consisted of the disk collector and 
a tube whose length was so chosen that the pressures 
on the water index were balanced when an air blast 
was applied. These circuits were “ grounded” in the 
air. The final adjustment on the car was, however, | 
made by trial. by blowing gently for a moment into 
the tank. This adjustment was affected by means 
of serew clainps, which pinched the rubber tubing 
connecting the cisterns and the gage tubes. See 
Plate 1. 

The gage readings were all made by myself. The in- 
strument was kept constantly leveled and steadied, and 


| 


‘on a eall of ‘‘read” from Mr. Timmerman, the three 


gages were simultaneously determined. The columns | 
vibrated constantly through two or three centimeters, 
aud it was necessary to be always ready to take! 
an average reading of them all. Two wooden pins| 
were set on the divisions to be read on two of the 
scales, and the third was read first. The other two 
were then read later. All of the work was recorded 
by Mr. Louis Schlossstein, of St. Louis, who also made 
a simultaneous reading of train speed, as shown on the 
dial of a Boyer speed recorder. 

The work was all done on the Illinois Central Rail- 
road between Champaign and Centralia. The ear was | 
the second car from the locomotive in the fast freight | 
trains running between Chicago and New Orleans. | 
The start from Champaign was made at 5:35 A. M. | 
and Centralia would be reached at 11:50 A. M. Some-| 
times we made the return trip in the afternoon, start- 
ing from Centralia at 2:45 P. M. and reaching Cham-|! 
paign again at 9 P.M. The work during the latter 
part of this run was done by the light of caboose lamps. 

‘he double ran proved too much for our endurance, 
and we were generally satisfied with the single run. | 
The speeds varied from twenty to fifty miles per 
hour, as shown by the recorder. The indications of 
the recorder were checked by watch observations on 
the mile posts. We found a small index error which 
could easily have been corrected by an adjustment 
of the driving pulley of the instrument, but we prefer- 
red to make no change. 

The experiments were begun June 26, 1897, and 
were continued every day until July 20, although part 
of this time was devoted to work not within the scope } 
of this paper. 


(To be continued.) 


According tou return made by Mr. Bathurst, of the 
Publie Carriage Department of the Metropolitan Police 
of London, there are 3,190 omnibuses and 1,378 tram- 
cars in the metropolis, making together 4,568 publie 
vehicles. Added to this there are 3,583 Prana ee 
cabs and 7,923 hansoms. Together we havea grand 
total of 16,076 eabs, omnibuses and tramears. The 
(ieneral Omnibus Company runs 1,151 vehicles, and 
these carry 172 millions of passengers; the Road Car 
Company runs 350, and these carry 58 millions. But 
there are still to be included in the aggregate of omni-! 
buses licensed by the Commissioner of Police 1,650 | 
omnibuses that are not owned by the two leading com- | 
panies, 


100. The cisterns had a vertical serew adjustment, | 
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ROLLER BEA!IiNGS. 


Not long ago we devoted an :\\\icle to the Subject of 
ball and roller bearings and pointed out the various 
advantages that they present. We desire now to make 
known a new system of which we have been able to 
estimate the value in its different applications, 

We have examined it as applied to an automobile 
carriage, to an ordinary earriage, to a tumbrel car- 
tying half aton, toa dynamo running at a velocity of 
2,000 revolutions a minute, to a mill, and to various 
mechanical bearings, and among others to those of a 
gas motor. These apparatus have been in operation 
tor more than six months, 

No. 1 of Fig. 1 gives a general view and internal see- 
tion, No. 2a view of a closed bearing, and No. 3 an in- 


2.—DETAILS. 


1. Longitudinal section onef, 2. Seetion through the 
center. 3. End section. 


terior view of a workshop in which the shafting is pro- 
vided with these bearings. 

Fig. 2 gives various sections of the bearings. The shaft, 
A, is separated from the back of the bearing by a 
series of rollers, B, which alone receive the stresses 
which it exerts. In order that these rollers may not rub 
against each other, each is separated from its neighbor 
by an auxiliary roller, C, of smaller diameter, held upon 
the line that passes through the axes of the rollers, B, 
by means of two loose rings, Dand D’, placed at the 
extremities of the bearing. One of these rings, D’, 
situated near the shaft, A, has an internal diameter 
greater than the diameter of the shaft, while the other 
one, D, has an external diameter smaller than that of 
the bearing. 

The thickness of these rings is so calculated as to 
leave between them a space equal to the diameter of the 
auxiliary rollers, C. If we consider the system operat- 
ing in the direction shown by the arrows, it will be 
seen that the shaft, A, will cause the rollers, B, to re- 
volve in a direction opposite that of its motion, and 
that the center of these rollers will displace itself in 


cause it to revolve. All sliding friction is thus abs 
lutely suppressed. 

At the two extremities of the rollers, B, there is a 
ranged a shoulder piece slightly smaller than t! 
diameter of the auxiliary rollers, and which enters th. 
two rings without touching them. This arrangemen 
permits of removing the shaft from its bearings wit! 
out taking out the rollers, and is indispensable wher: 
the system is to be applied to carriages. A_bearin.: 
thus constructed lasts for a very longtime. However 
should the rollers, B, take on too great a play betweer 
the shaft and the bearing, it will suffice to substitute 
larger rollers in order to repair the apparatus without 
the necessity of changing the box. ; 

Bearings of this kind can be easily constructed in two 
or three pieces in order to facilitate the taking up of 
the play ; but instead of dividing the bearing parallel! 
with a generatrix of the cylinder, it should be cut 
obliquely, or, better still, the form of a very open V 
should be given to the section in order that the rollers 
may pass over the slit without entering the interior. 

If the diameter of the bearing is exactly equal to the 
sum of the diameters of the shaft and of two main 
rollers, such a bearing will be as true as an ordinary 
smooth one, and may be used in steam engines 
and gas motors, as well as for the crank pins of such 
motors, 

The friction of rolling is scarcely a twelfth of that of 
sliding, with proper lubrication, and the result is that 
by the use of this system it will be possible to employ 
eccentrics for the conversion of an alternating into a 
rotary motion, and thus do away with the construction 
of crank shafts, the cost of which is so high. Besides, 
we shall have a resistance less than that of an ordinary 
crank pin with a smooth bearing. 

Let us add that in this system the lubrication is very 
satisfactory, since the oil is constantly brought to the 
surfaces. The automobile carriage alluded to above 
was run more than 1,800 miles without there having 
been any need of renewing the lubrication. When this 
kind of bearing is employed in traction upon rails, it 
will be possible to run trains with engines that are half 
less powerful, since with this system the stress neces- 
sitated by starting is less than half that required by 
the wheels now in use. This system is also employed 
for bieyeles. It is stronger and more durable than 
ball bearings.—La Nature. 


RESISTANCE OF THE AIR IN CYCLING. 

WERE it not for the resistance of the air, the eyelist 
would be able to attain almost ineredible speed, so 
greatly has the skill of the modern maker reduced the 
resistance due merely to the friction of the parts of the 
machine. In areview of William Sharp’s recent book 
on cycles, Prof. C. V. Boys (Nature) thus states some 
interesting facts bearing on this subject and makes a 
curious suggestion toward the attainment of great 
speed, not in practical road riding, but as an experi- 
ment. He says: 

“A man who can drive his machine under present 
conditions through the air at, say, 30 miles an hour, 
would, if road and machine resistance only had to be 
met, be able to drive at 330 miles an hour, or if he can 
actually go 20 miles an hour, he would be able to drive 
his machine 100 miles an hour. This shows the very 
essential part that pace making plays in the cycle race. 
Whether Dr. Turner's theory on the fatigue caused by 


Fie. 1.—A NEW ROLLER BEARING. 


a 


1. General view, internal section. 2. Closed joint. 3. Application in a shop. 


the direction of the shaft, A. The two contiguous 
rollers, B, act upon the auxiliary one, C, and cause it 
to revolve in a direction opposite that of their own 
rotary motion, that is to say, in the direction of the 
shaft, A, and at the same time earry it in the general 
direction. This auxiliary roller prevents the two con- 
tiguous rollers, B, from rubbing against each other. 

In its rotary motion, the auxiliary roller, C, bears 
either against the ring, D, or the ring, D’, and earries 
along the former in the direction of the shaft without 
the latter touching the bearing; and the ring, D’, is 
carried along in a direction opposite that of the motion 
of the shaft, and that, too, very easily, since this ring 
does not touch it. 

In very rapid rotary motions, the auxiliary rollers 
bear against the ring, D, by reason of centrifugal 
force, but they press it without friction, since they 


brainwork, in constantly determining the most suita- 
ble speed, plays any part or not, it is evident that a 
long machine with half a dozen riders upon it, or any 
autocar just in front of the racer, will make such a 
draught as materially to reduce the enormous resist- 
ance he would meet with if the air were still. The 
writer would like to propose a method to enable great 
speeds to be attained, which, however, is of spurious 
interest, since in real cycling the wind resistance 
must be overcome. All that is necessary is that a 
large box or small house with glass sides big enough 
to entirely surround the rider, but with a safe mar- 
gin, should be dragged by steam or other power along 
at gradually increasing speeds until the rider shows 
that he is beginning to lag. Of course, there would 
be no floor or bottom to the box, and it should be made 
so that it would clear.the ground by any predeter- 
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rs amount. It might be safer if the house had no 
back. 

Another suggestion offered more seriously where 
r cord breaking without pace making is the object, is 
toat a day should be chosen when the barometer is 
.ery low, for a fall of an ineh, if it reduced the air re- 
sistance by one-thirtieth, might mean a gain of a second 
ia & minute, or a minute in an hour, i. e., if the cor- 
responding diminution of oxygen in the rider’s lungs 
did not compensate for the reduced resistance.” 


MACHINE FOR COILING SPIRAL 
CONVEYORS. 


THE machine for coiling spiral conveyors illustrated 
in the accompanying engraving was constructed by 
the New Conveyor Company, of London. It is said to 
be the most powerful coiling tool in existence. It is 
designed to turn out conveyor spirals of any pitch or 
diameter. Spirals from 4 inches to 48 inches diame- 
ter, of almost any depth of steel bar, are coiled at the 
rate of 200 feet per hour; and a proof of its strength is 
the fact that fourteen spirals for the acetylene retorts 
at the Royal Arsenal were coiled on it, out of bars % 
inch thiek by 2 inches deep, 14 inches in diameter. 


of the city, selecting the choice roads with long swift 
coasts, and the lonely places, where the moon shone 
down through the leafless trees on to the frozen road, 
giving the much sought “ spooky ” effect. 

After hugely enjoying an hour of this, we returned 
to the city asphalt, and I selected a quiet little park- 
way, where, ina half joking manner, | requested my 
companion to try her hand at driving. This, of course, 
promptly brought out a flood of ** wouldn’t dares,” all 
of which were persistently langhed down, until she 
was actually seated in the driver's seat, steering handle 
in the right hand, speed controller in the left, and foot 
many in place on the brake pad, all in regulation 
orm. 

A few trial motions were then made with the speed 
controller, with the “running plug” out, in order to 
get the “ feel” of the different speed notches, and then 
the injunction given to “* point the steering lever the 
way you want to go until your hand gets so that it 
doesn't require any thinking.” The “running plug” 
was then replaced, and we were ready, she feeling, as 
she afterward aptly put it, as though I had suddenly 
placed a loaded and cocked gun in her hands. 

After a momentary pause and a few little feminine 
gasps, she gingerly gave her the first notch, the three 
mile speed, and we commenced to move away. The 


The rectangular strip enters on edge into grooves in 
the periphery of the two large rolls seen in front, and 


silence became profound and a stolen glance revealed 
a pretty profile, set and determined, with slightly 


MACHINE FOR COILING SPIRAL CONVEYORS. 


is bent by a third small roll above and between them. 
Asthe leading end comes through the rolls it is pulled 
ferward in front of a third small vertical roller, which 
ean be seen above the others. The double bend nec- 
essary to give the screw forination is thus started and 
maintained throughout the rolling.—Engineer. 


LEARNING TO DRIVE A MOTOR CARRIAGE. 
By HrrAM PERCY MAXIM. 


ONE of the prominent objections we hear against the 
motor carriage is that skill and long experience are 
necessary to enable one to safely drive it. An interest- 
ing experience was accorded the writer recently, which 
bears upon this point, and which may tend, in some 
small manner, to correct this misapprehension. 

Among the people at a dinner function was a young 
lady from the South, who had heard of the motor ear- 
riage, had caught a fleeting glimpse, but had never 
ridden in one. Expressing an enthusiastic desire to 
experience the novelty of an actual ride, she was given 
20 invitation to accompany the writer upon a drive 
the next fine evening that offered. In due course the 
evening arrived, and at a proper hour the carriage, a 
Columbia electric, was driven around to her house. 
After the usual expressions of surprise and excitement, 


we started upon an extended drive about the outskirts 


parted ~ and eyes fixed rigidly on the immediate 
future. e ran perhaps 50 feet at this speed, when 
she probably noticed the course of human events had 
suffered no material alteration, and the click of the 
second notch (the six mile) was heard, immediately 
followed by the acceleration of the carriage. A few 
seconds of this brought us to a plaza at the end of the 
parkway, into which at this interesting juncture rushed 
the inevitable trolley car. Instantly the fair driver de- 
termined upon a sudden turn to the right, as the only 
chance for life. and then as suddenly deterwined upon 
one to the left as better, following it promptly by half 
a dozen combinations of both. 

The sudden and alternate swerving of the wheels 
served to produce about the saine effect as if we had 
praceeded straight ahead, and this, together with the 
application of the brake, whica, by the way, seemed 
to be the natural inclination at the advent of the 
trolley, and the unconcerned passing of the trolley into 
outer space, acted to remind the lady that there was 
not so much cause for excitement after all. If she 
went slowly enough and stopped quickly enough, it was 
all there was to it. This little incident of a moment, 
all without a word, proved more than hours of logic 
eould have done. She saw the point of the whole 


game. 
We, more gently then, crept into the center of the 


plaza, and, by simply natural instinct, turned around 


the pole in its center and returned up the roadway 
from which we had come. Half way up this roadway 
the six-mile speed was evidently getting ‘‘too dead 
easy,” for, with a confident smile, she threw the‘con- 
troiler into the third notch, and we swept along at 
twelve miles an hour, At the open place at the head 
of the park were more trolley tracks, and the lesson 
learned at the plaza below served well, for the control- 
ler came to zero and our entry was cautious. True to 
Fate, another trolley appeared, but this evidently had 
no terrors now, for she knew what to do. We turned 
and started down the roadway again, this time the con- 
troller getting the third notch before the first and sec- 
ond had had even a fair opportunity. 

Arrived at the plaza again, she crept cautiously in, 
ready for the worst, and evidently with mind made up 
what to do; but no excitemeut awaited us, and we 
turned the pole very prosaicly. Then up the roadway 
again with everything wide open, bell clanging to the 
accompaniment of rippling laughter and sparkling 
eyes. At the head we again cautiously and silently en- 
tered and turned and again swept back over the 
straight roadway to the plaza. 

This was repeated perhaps six or seven times with an 
inerease of confidence and enjoyment each trip, until, 
with an attempt at a show of professionalism, she swung 
the controller back to zero, jammed on the brake, with 
the regulation lean back stiffen to the back, and we 
came up to a round stop. Compliments, a hearty 
laugh and an enthusiastic admiration of the simplicity 
of the thing being exchanged, she requested to be in- 
formed where I would please be taken now. Thinking 
to see what actually was possible, 1 suggested a trip 
down Main Street to the end of the asphalt, on the op- 

site side of the city, and then back to her house. We 
1ad during the evening previously been over this route, 
and she had been able to observe the condition of the 
travel upon it. A bit daunted, but still apparently 
confident of her safety, if she went slowly enough and 
jammed on her brake at the sign of danger, she most 
seriously —. her understanding of her orders, and, 
with a fresh hitch in the seat, we started. 

It was Saturday evening, and, owing to the custom 
of the city in question, the streets were more crowded 
than at any other time during the entire week. Crowds 
of people occupied the sidewalks and numbers were 
continuously crossing. Carriages, wagons and cars 
were everywhere. It was really a very fair example 
of city traffic, although, of course, by no means com- 
parable with that existing on Broadway, New York, 
or similar thoroughfares during busy hours. 

The approach to the most densely crowded portion 
was gradual ; so “4! fair driver had an opportunity to 
get accustomed to her task. She evidently meant busi- 
ness, for she was most careful, taking all close chances at 
slow speed, with foot ready and with steady eye to judge 
her distances. Arrived at the thick of the bustle—the 
city hall—where all the street car lines of the city merge 
and where Saturday night shoppers were crowding onto 
and off the cars, she patiently waited her turn to get 
through, like an old hand, preferring to keep on her 
side of the road, even if it took more time, than to ac- 
cept side openings, with the chance of coming to grief. 
e got through safely, though slowly, and went unin- 
terruptedly to the end of the asphalt on the other side 
of the city. Here we turned, she roguishiy giving me a 
reduced imitation of a pyrotechnic turn I had_ per- 
formed earlier in the evening for her benefit, and re- 
ee to the city intending to go home. — Horseless 
ge. 


PROCESS FOR SOLDERING ALUMINUM. 


FRANK A. Goocu, of New Haven, Conn., has patented 
a method of soldering aluminum which will be of 
special interest to those who have attempted this diffi- 
cult feat, says The Practical Engineer. The difficulty 
arises from the formation of a thin film of oxide of 
aluminum, which prevents the necessary close contact 
with the solder when in a state of fusion. This film is 
refractory and not usually dissolved by the ordinary 
fluxes. Metallic fluorides in a state of fusion dissolve 
aluminum oxide more or less freely, but they are mostly 
unsuitable for soldering purposes, because their melt- 
ing points are too high. It is found, however, that 
mixtures of metallic fluorides with other suitable sub- 
stances may be made which are easily melted, and will 
clean the aluminum surface and protect it from atimo- 
spheric oxidation. 

A mixture which has been found useful consists of 
aluininum fluoride (Al,F.), itself not fusible ordinarily, 
with the easily fusible chloride of aluminum and 
sodium (NazAl,Cl,). A mixture of the fluoride of alumi- 
num and sodium (eryolite, with the more easily fusible 
chloride of aluminum and sodium is excellent for the 
purpose, and cheaper. The mixture is used by melting 
it upon the surface to be soldered, and at the same 
time or subsequently also melting the solder, which 
may be any of the so-called “lead” solders, or any 
solder capable of making a firm joint with the alumi- 
num. While the solder is in a state of fusion the two 

ieces may be brought together, and a firm joint will 
»e formed. The two pieces may also be first clamped 
in position and the mixture thinly spread along the 
joint ; then, the mixture being heated to the melting 
point, the solder is melted upon it in the ordinary way 
by blowpipe, Bunsen burner, soldering iron or other- 
wise. The fluxing mixture is prepared in the form of 
sticks covered with paraffin or ovher @asily fusible ma- 
terial. 

The fluxing mixture as more minutely described is 
prepared by melting together fluoride of aluminum, 
fluoride of sodium and anhydrous zine chloride. The 
best results are obtained by using the mineral cryolite 
with the anhydrous zine in the ratio of 15 to 25. In 
the use of the mixtures containing the zine chloride 
the surface of the aluminum is cleaned and protected 
from atmospheric oxidation, while the zine is re- 
duced from the zine chloride by the action of the 
aluminum, and alloys the surface of the aluminum. 
Should any other metal or alloy capable of combining 
with the aluminum be present in the solder during the 
fusion of the fiyxing mixture containing the reducible 
zine chloride, @g be fused subsequently upon the sur- 
face of the met&l prepared and protected by the fusion 
of the fluxing mixture containing zine chloride, such 
metal or alloy will, if it is capable of such union, be 
united directly with the alloy of zine and aluminum, 


and so with the aluminum. In this manner certain 
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metals or alloys which do not adhere strongly to alumi- 
num direetly may be made to adhere by the interven- 
tion of the metallic coating or alloy produced by the 
metal reduced from the fluxing mixture. 


PRUNING THE TREES ON THE PROMENADES 
OF PARIS. 


WE are now at the season of the vear when the ser 
vice of promenades is making the toilet of Paris. Plant 
ing is in progress here aud there, and the avenue trees 
are undergoing a process of trimming. New squares 
have been established in recent years, and the number 
of trees has been increased. The pruners are doing 
their work with fearlessness, and it has seemed to us 
to be of interest to follow them in it, 

Among the numerous kinds of trees planted in Paris, 
the elms, lindens and planes are the only ones that 
withstand a eunsiderable amount of pruning. The 
planes especially, attracted by the light, have a ten- 
deney to shoot upward too quickly and become bare 
beneath. As a general thing, the trees in our avenues 
are too crowded upon the line of the sidewalks and too 
near the houses, As for the plane, a tree of great de- 
velopment, that should be planted at a distance of 
from 2° to 35 feet from the houses and at 6 from the 
edge of the sidewalk. As that is not always possible, 
the trees must be prevented from reaching the houses 


branches was done last mont! upon Hoehe and Fried- 
land Avenues, and especially upon the latter, where 
a will be thoroughly pruned after the exposition of 
1900. 

This work has to be performed by pruners of recog- 
nized skill, since the trees are surrounded by lamp 
posts, benches and kiosques that must be spared, and 
the walks and streets must be obstructed as little as 
possible. A good pruner should be nimble and pru- 
dent, not be subject to vertigo, have an accurate eye 


and know the general prineiples of his trade well. The 


passed his rope around the trunk of the tree or one of 
the main branches, he descends to the branch to be + - 
moved, runs the rope through the ring to the left of 
his belt and fastens 1t thereto, after giving it the pr»- 
per length to support him. He then creeps oat upon 
the branch, away from the trunk, and, in doing so, 
makes the rope taut. By reason of the height at which 
the latter is attached, it nearly supports his weight aid 
permits him to reach the extremity of branches that 
are too weak to hold him (Fig. 4). aving reached the 


point at which he is to do the eutting, he passes his 


$ 


Fie. 1.—PRUNERS WORKING 


or extending over the street and interfering with the 
running of tramears and omnibuses, With a plane 60 
feet in height, the pruner proceeds to lop off the pro 
longation of the branches for about a quarter of the 
total height, say 15 feet. The lateral branches are so 
shortened as to have a length equal to two-thirds of 
the trunk measured at the starting point of the first 
branches. This leaves, upon the whole, nothing more 
than a skeleton of the tree. Pruning of such an extent 
was done a dozen years ago upon Bosquet, Friedland 
and Hoche Avenues and upon Haussmann and Males- 
herbes Boulevards, and gave good results. 

Karly this year numerous analogous operations were 
undertaken, principally upon ‘Segur and Tourville 
Avenues and upon the large boulevards, 

After the pruning. a large number of branches re- 
sembling willow heads were observed developing 
around the cuttings. Some of these it was necessary 
to remove, only the most vigorous and those best sif- 
uated for forming a shoot being allowed to remain. 


UPON 
ON HOCHE AVENUE. 


Upon the lateral branches the branchlets that grow 


— are diminished, and only those are left that 


ave a proper direction. A thinning out of such 


2.—PRUNER CLIMBING AN 
MEANS OF SPIKES. 


Fig. ELM BY 


STEPLADDERS 


Paris pruners carry a strong leather belt from 44¢ to 
51g inches in width provided with rings, to which are 
fixed the proper ropes. In order to ascend trees that 
stand in a line, 15 to 20 foot ladders are used fot reach- 
ing the first branches (Fig. 1). Spikes are employed 
only for the large elms of the Champs-Elysées (Fig. 2). 
The operation of pruning is begun at the upper part 
of the tree. After the pruner has reached the desired 
height, he supports himself by means of the rope fixed 
to his girdle in such a way as to have his hands free. 
The cutting of the part to be removed is. begun on 
the side most favorable for its falling without breaking 
the lower branches. The cutting is done with a prun- 
ing knife. An incision is first made in the top of the 
branch and then another one underneath deep enough 
to allow the branch to give way under the pressure of 
the pruner’s hand. The lateral branches are shortened 
proportionally to their vigor and direction. All the 
cuts are so made as to leave as little surface of wood 
possible exposed to the air. To prevent the decompo- 
sition of the ligneous tissne, the surface of the cut is 
covered with coal tar. After the ladders become in- 
adequate, the pruner has recourse to his belt. Having 


Fie. 3.—PRUNER IN HIS 
DRESS. 


WORKING 


Fig. 4.—PRUNER AT WORK UPON A PLANE TREE 
ON FRIEDLAND AVENUE. 


rope around the branch and fixes it to his belt. Another 
rope forming a stirrup furnishes a second point of sup- 
port in which the pruner places his foot. He is thus 
firmly enough supported to begin operations. All such 
maneuvers, however, require a long apprenticeship, 
and every one cannot be a pruner who wishes to. More- 
over, the majority of the workmen and gardeners em- 
ployed by the street department receive a special course 
of instruction. 

About a dozen years ago the city of Paris founded 
for instruction in the work done in the parks, ete., a 
municipal and departmental school of arboriculture 
situated at Saint-Mandé. This school, which is under 
the management of M. A. Charguerand, has already 
furnished the city with a large number of skilled work- 
men. 

Public and gratuitous courses of lectures are given 
from November to June, the period at which take place 
the examinations that give the students a right to ob- 
tain certificates of fitness. These courses comprise ten 
theoretical and thirty practical lessons. 

It would be impossible to praise too highly this or- 
ganization, which, up to the present, has permitted of 
recruiting practical men of undoubted value for an ex- 
tensive public service.—La Nature. 


CAMPHOR GROWING AS A FLORIDA 
INDUSTRY. 


CORRESPONDENT writes us,” says Merck's Report, 
“that, to judge from indications, Florida bids fair to 
become a most important center for the production of 
eamphor in the néar future. Supplies of camphor have 
heretofore come from China, Japan and Formosa, but 
of the vast camphor forests that once existed in these 
countries but a small portion remains, and is the direct 
result of the wanton waste in the process practiced 
there for obtaining the gum from the tree. Camphor 
is usually obtained by boiling the chips of the wood 
and roots and bark in great kettles with water, and 
condensing the volatilized gum on rushes suspended 
over the kettle. In this process the entire tree is cut 
down, and even the roots dug up, but in Florida it was 
found that the gum couid be commercially produced 
from the leaves and twigs, 77 pounds of which yield 1 
pound of gum. Hence the bearing tree need not be 
disturbed nor injured in any way, as the foliage it 
bears is very dense, and may be thinned down one-half 
without. scarcely being noticed. The tree, besides. 
bears a great-amount of pruning without injury. It is 
an evergreen, and makes three growths a year, in April, 
June and October. According to H. G. Hubbard, 
special agent of the United States Department of Agri- 
culture, the tree removes nothing from the soil, the 
gum being formed entirely from the gases of the atmo- 
sphere ; and hence the leaves, when deprived of their 
camphor and returned to the soil, constantly enrich 
the soil. which, in time, requires no fertilization what- 
ever. Aside from its commercial uses, the camphor 
tree is one of the most ornamental ever cultivated, its 
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beautifal shape being equaled by the arbor vite only. 
Its lower branches lie on the ground, while the - 
forms a perfect cone. The Jeaves are of a beautiful, 
pale, glossy green color ; and the flowers are small, but 
exceedingly pretty.” 


THE ENGLISH REGALIA.* 
By CYRIL DAVENPORT. 

On August 9, 1649, under the Commonwealth, the an- 
e‘ent regalia of England at the Tower were totally 
broken up, but, fortunately, one or two pieces of the 
old royal treasure connected with the coronation were 
then at Westminster Abbey, and they escaped. The 
most important of these were the golden ampulla, for 
holding the consecrated cream, the ancient coronation 
spoon, and the coronation stone of the Scottish kings, 
which was brought to England by Edward I. The 
ampulla and spoon are now at the Tower, and the stone 
is still at Westminster Abbey. On the restoration of 
Charles I1., a committee was formed to direet the re- 
making of the regalia, which was done, after the old 
fashion, in 1662, by the reyal goldsmith, Sir Robert 


The King’s Orb of Gold. Imperial State Crown. 


The Ampuila or Golden Eagle. The Consort's Crown 


THE ENGLISH REGALIA AND CORONATION CHAIR. 


Vyner, who was afterward lord mayor of London. and 
an intimate friend of the king. Many of the pieces 
now in the Tower were made, in the first instance, by 
Sir Robert Vyner. although the majority have been 
altered since his time. The insignia have also been 
considerably added to by James II., who caused new 


crowns, circlets and scepters to be made for himself | 


and his queen, Mary of Modena; and further altera- 
tions and additions were made for the joint sovereigns. 


William 1 Mary. In every case, orbs, scepters or 

rows, a close adherence to old patterns has in general 

, been earefully preserved. The crown known as 

St. bdward’s is the actual official crown of England, 

od even if itis not actually worn, it is always present 
at th nation. 


Besides this official crown, all our later sovereigns 


have j ssed a state crown of a more ornamental 
Kind, and these state crowns, as far as 1 can judge, 
have heen largely altered for successive sovereigns. 
Formerly, kings wore their crowns in battle. Henry 

vore b's at Agineourt—indeed, it is said to have 


Arts lectare, London.—From the Journal of the Society. 


saved his life from the Due d’Alencgon--and when Rich- 
ard III. was killed at Bosworth Field, in 1485, his 
crown was hidden by a soldier in a hawthorn bush, 
who carried it to Lord Stanley He put it on the head 
of the Earl of Richmond, and saluted him by the title 
of Henry VII. In memory of this, the king used as one of 
his badges a hawthorn bush with a crown in it, and there 
is a loyal old saying, **Cleave to the crown though it 
hang on a bush.” The coronation ceremonies them- 
selves were very elaborate, and although they are sim- 
plified now, in many ways the ancient order, in its ma- 
terial points, is still retained. The ceremonies that 
were used at the coronation of Richard II. are most 
clearly laid down in a little vellum MS. of the four- 
teenth century, now preserved at Westminster, and 
known as the “ Liber Regalis.” The order is, generally, 
as follows : 

1. The anointing. 2. The. investment with the Co- 
lobium Sindonis, always a simple linen garment. 3. 
The dalmatic. 4. Shoes, buskins and spurs. 5. Sword. 
6. The stole or armilla. 7. The imperial mantle. 8. 
The crown. 9. Thering. 10. The scepters. 

It will be seen that there are insignia of two kinds in 
this list, those of a priest or bishop and those of a sol- 


coins, but chiefly from the great seals, a complete col- 
lection of which exists from the Confessor’s time. 

From Richard III. to Henry VII. these crosses are 
raised upon a tall stem, ornamented more or less elabo- 
rately. On the great seal of Henry VIII., however, the 
cross rests directly on the orb, and this is the form it 
has retained ever since. 

The scepter first shows on a penny of Athelred ITI. 
It is a rod with three pearls at the top. On the pen- 
nies of Canute the pearls have turned into a trefoil, and 
Edward the Confessor, on some of his pennies, holds 
one with a cross at the top, while on his great seal he 
is shown bearing a scepter with a dove, and these two 
forms, the cross and the dove, exist at the present time, 
and they may indeed be considered direct survivals of 
the patterns adopted by Edward the Confessor. 

Taking coins again as an authority, it appears that 
the early British kings wore ornamental wreaths or 
fillets, but on a penny of Athelstan, a helmet bearing 
a coronet with three pearls on raised stems shows very 
clearly. Ona penny of Canute the three pearls have 
developed into three trefoils, and on some of the pen- 
nies of Edward the Confessor we come across an arched 
crown, with ornamental pear] tassels depending from 


Sword of Justice. Scepter of Mary of Modena. 


Imperial Scepter. Old Scepter. 


Coronation Chair in Westminster Abbey. 


| dier. The “Colobium Sindonis” may be considered 
an equivalent to the alb or rochet. The dalmatic, the 
stole, and the ring are all episcopal, and the imperial 
mantle is analogous to the cope; the scepter corre- 
sponds to the crosier and the crown to the miter. The 
purely military elements are the sword and spurs. 

From the time of Edward the Confessor until the 
reign of Henry VIII. the regalia were usually kept in 
the treasury at Westminster Abbey, by authority of 
| their foundation charter; but the sovereigns had the 
| privilege of taking them about with them whenever 
they wished todo so. The coronation vestments of 
Charles If. and James II. have been fortunately de- 
seribed and figured by Sir Edward Walker and Francis 
Sandford ia their accounts of the coronations of these 
kings, and the vestments used by Queen Victoria follow 
them closely in general design. “These are now kept in 
the robes office at St. James’s Palace. 

The orb with the cross isa very ancient Christian 
emblem. It was borrowed by our Saxon kings from 
the Roman emperors, and the variations in the form of 
the cross which have occurred since the time of Edward 


the Confessor may be followed to some extent from 


each side. The pearls gradually modified them- 
selves into trefoils, which appear on the pennies of Ed- 
ward I., and the arches show again distinetly on the 
third great seal of Edward IV. The center trefoil, 
often larger than the others, is first shown with square 
ends, or, as we call it, a cross patée, on the first seal for 
foreign affairs of Henry VI., and the actual form of the 
crown of Henry VIII., as shown on his coins and great 
seal, is in all particulars the same as the present crown, 
that is to say, a rim with crosses patées‘and fleurs-de- 
lis alternately rising from it, arched with a double 
arch, and surmounted by a mound and eross. 
Theampullaor golden eagle is certainly, at all events in 
part, one of the oldest pieces of royal treasure now re- 
maining. With its pedestal, it measures about 9 inches 
in height. It weighs about 10 ounces of solid gold, 
and is capable of containing 6 liquid ounces. The 
head screws off its neck, and the oil pours out at the 
beak. It is said to be the original ampulla that was 
used at the coronation of Henry LV. (October 13, 1399), 
I should think, however, that it has been consider- 
ably worked upon and added to by Sir Robert Vyner. 


Both the pedestal and the wings appear to be ‘com- 
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ngewe te | new, and the body itself has been complete-| which combination seems to have been more favored 
y worked over with a chasing tool. The shape of the| afterward on scepters. ©n the first great seal of 


head and the body appears to me such as may well 
have been designed at an early date, and this opin- 
ion is borne out by the fact that the serew at the 
neck is hand made 

The coronation spoon, about the age of which there 


Richard I. isseen an orb witha cross upon a tall stem, 
having leaves issuing therefrom, and on the first great 
seal of Henry III. this leaved stem shows in its most 
ornamented form. 

From this time until the reign of Henry VII. the 


is also considerable diversity of opinion, has, I think, | stems of the crosses surmounting the orb are more or 
also been added to by Sir Robert Vyner. It is figured | less — and after that the stem finally disap- | 
h ‘ 


by Henry Shaw in his book on the dresses and deco- | pears, 


rations of the middle ages, and he says : 


our monarchs since the twelfth century. . . its style of 
ornamentation seems to prove that it was made at that 
period . . . there can, of course, be no doubt as to its 
antiquity.” 

But there are other authorities who do not hold this 
opinion, The spoon is of silver gilt, and the handle itself 
is 7'¢ inches in length. ‘The bow] is 2'¢ inches long, and 
has a curious rib down the center, dividing it into two 
hollows, fitting the two fingers of the right hand. A 
considerable portion of the handle is ornamented with 
work known as ‘“‘champlevé,” a form of preparing 
metals for enameling, and it has four pearls at its 
thickest portion. The decoration of this handle alto- 
gether appears to me to be of an ancient character, 
and the bowl, I think, was most likely made by Sir 
Robert Vyner, copied in its main lines, however, from 
an older one. 

Both the spoon and the ampulla, although distinctly 
royal, have a sacredness attaching to them greater 
than that of any other pieces of the regalia, as they 
were actually used in the ceremony of anointing, and 
it may be partly to this idea of holiness that we owe 
their preservation. 

The ancient coronation stone, which was brought 
from Seotland by Edward IL. in 1296, has been kept 
ever since that time in Westminster Abbey, with the 
single exception of the time when Cromwell was in- 
stalled Lord Protector, when it was taken to West- 
minster Hall. It is set in the coronation chair. Our 
sovereigns have all been crowned upon it, except Mary 
I. The stone itself is said to be that on which the 
patriarch Jacob slept on the plain of Luz. There is a 
long history about it in Holinshed’s * History of Scot- 
land.” It seems to have been placed in the Abbey of 
Scone by King Kenneth, in the ninth century. He 
found it near Dunstaffnage Castle, to the sandstone of 
which it has a near resemblance. King Kenneth had 
it inclosed in a wooden chair, of which the present one 
isaecopy. The stone was supposed to groan whenever 
any of the monarchs of the Seythian race seated 
themselves upon it, and there was at one time a plate 
fixed in it on which was engraved a legend in Latin, 
which may be translated— 


Except old saws do fail and wizards’ wits be blind, 
The Scots in place must reign where they this stone do 
find. 
VESTMENTS, 

The vestments worn by Quew Victoria are now kept 
in the robes office, at St. James's Palace, where they 
are under the charge of a regularly appointed official. 

Colobium Sindonis.—The ecolobium sindonis is a 
garment of soft white linen edged with lace, and with 
a nine inch flounce also of lace. It is open at the sides 
and cut low at the bust, fastens on the left shoulder 
with three buttons, and on the right shoulder are 
three dummy buttons to match. A thick gold cord, 
corresponding to the girdle of the alb, was worn round 
the waist by the Queen at her coronation. 

The Dalmatie.—The dalmatie is put on next to the 
ecolobium sindonis. It is a garment of cloth of gold 
without any fastening and has short, deep, pointed 
sleeves; itis edged all round with lace made of gold 
thread. It is lined throughout with rose-colored silk. 
The cloth of gold has a delicately colored design woven 
upon it. A seroll of palm leaf pattern divides the 
surface into irregular compartments, filled alternately 
with rose, shamrock and thistle, all in their proper 
colors, 

The Stole. —Immediately over this Her Majesty wore 
the stole, which hung round the neck and depended on 
each side. In religious ceremonies of the present day 
the stole immediately succeeds the alb, but in the elev- 
enth and twelfth centuries it was worn over the dal- 
matic, and this ancient custom is retained to the pres- 
ent day by deacons of the Greek church. The stole was 
sometimes worn crossed over the breast, an example of 
which can be seen on the golden bulla of the Emperor 
Frederick LI, as worn in the sixteenth century. The 
stole itself is a band of cloth of gold, five feet two 
inches long and three inches wide. It is lined with 
rose silk, and the ornaments upon it are white eagles, 
roses, shamrocks and thistles, each surmounted by a 
coronet and woven in colored silks and silver threads. 
At each of the ends is a red cross of St. George on a 
silver ground, finished off with a deep gold fringe. 
Although differing in detail, the ornaments upon this 
stole are, with the exception of the St. George’s cross, 
the same as those on the stole worn by James II., but 
the crosses did exist on the stole worn by Charles LI., the 
rest of the ornamentation being different, and of an 
arabesque character only. 

The Imperial Mantle.—The royal mantles worn by 
Charles IL. and James IL. were both ornamented with 
a palin leaf seroll, arranged so as to leave oblong spaces. 
These spaces were filled alternately with roses and 
white eagles, the junction of the serolls being marked 
by a fleur-de-lis and coronet, used alternately in rows. 

The imperial mantle of Queen Victoria follows the 
previous design very closely, but the palms give way 
to a closer-leaved pattern, and besides the eagles and 
the roses, there are shamrocks and thistles, all woven 
in rich coloring. It is edged with a gold fringe and 
lined with rose-colored silk, and fastened by a rectan- 
gular gold morse or clasp, on which is the figure of an 
eagle in relief, flanked by designs symbolical of the 
three kingdoms. It is 65 inches in length, from the 
neck downward, and 28 inches across the shoulders. 


ORBS. 


On the obverse of the great seal of Edward the Con- 
fessor, the orb is shown as a simple sphere, and he is 
holding it in his left hand; but on some of his coins 
itghas a short cross upon it as well. |The orb is not often 
shown on English coins, and when it is found it has 
always a short cross upon it. On one of the great seals 
of Henry 1, he holds an orb with a cross and a dove, 


ere are two orbs now in the Tower; the| 


: |older and larger one was made by Sir Robert Vyner | 
“It has most probably been used in the coronation of|for Charles IL, and it is figured in Sir Edward | 


| center surmounted by an arch, each edged with pearls. 


Walker's account of his coronation. It is a sphere of | 
gold six inches in diameter, and has a fillet round the 
These bands are ornamented at intervals with clusters 
of jewels, surrounded by diamonds on filigree work in 
gold, ornamented with white and redenamels. At the 
top isa fine amethyst cut in facets, one and a half | 
inches high, in shape two truncated cones joined at | 
their bases. On this standsa beautiful cross patée, in 
the center of which, on one side, is an emerald and on 
the other asapphire. The outlines of the cross and the | 
spaces on the arms themselves are closely filled with 
rose-cut diamonds; in each of the four inner corners is 
a large pearl, and there is also a large pearl at the end | 
of each of the three upper arms of the cross, the foot 
resting on a collar of diamonds, 

The smaller orb was made for Queen Mary ITI., as she 
was, as well as her husband, an independent sovereign, 
and on the great seal of William and Mary they are 
shown with one hand each on the same orb, conveying 
the same idea of an equal authority. This orb is not 
quite so large as the other, and the ornamentation 
upon it is ape It has a fillet round the center, 
with an arch above it, outlined with large pearls, each 
fillet ornamented with cut jewels, emeralds, sapphires, 
and rubies, simply set. The small cross at the top is 
ornamented with colored jewels and diamonds all 
simply set and different on each side. 


SCEPTERS. 


On some of the coins of Athelred II. he is shown 
bearing a scepter, and on the reverse of the great seal 
of Edward the Confessor is shown a scepter with a 
dove, and on one of his pennies one with across. These 
are the two chief forms of scepter which have been 
used ever since and still exist. he royal scepter with 
the cross is two feet nine and a quarter inches in length, 
and the upper portion of it is wreathed or twisted. 
Most of it was made by Sir Robert Vyner, but from the 
drawing of it which appears in Stanford’s account of 
the coronation of James II., the part immediately be- 
low the large amethyst has been made since. This 
part is now an elaborate piece of workmanship, consist- 
ing of four jeweled arches resting on a jeweled rim. 
Between each of the arches is a jeweled rose, from 
which spring enameled scrolls, white and black. On 
this substructure rests a large amethyst globe, faceted, 
and held in position by jeweled projections. It has a 
jeweled fillet and arch like that on the orbs, and the} 
cross patée at the top is very thickly set with dia-| 
monds. The bands dividing the scepter into three 
divisions are Of blue and white enamel set with dia- 
monds, and the foot is richly ornamented with a fili- 
gree pattern in open work of gold, enameled in white 
and colors, and richly set with colored jewels and dia- 
monds. 

The Queen’s scepter with the cross was made for 
Queen Mary of Modena, the wife of James II., but has 
been to some extent altered. It is all of gold and orna- 
mented with diamonds only. The cross at the top has 
large diamonds cut to the shape of its arms and center, 
and rests upon a globe with fillet and arch like the orb. 
Below this is a double fleur-de-lis with three leaves 
bending upward and three bending downward, each 
thickly incrusted with diamonds, some of them of large 
size. It is two feet ten inches in length. 

The scepter with the dove is a rod of gold three feet 
seven inches in length. At the top isza dove enameled 
in white, with outspread wings, standing upon a cross. 
This rests upon a sphere with fillet and arch like that 
on the orb, thickly set with diamonds. The rest of the 
scepter has, at intervals, richly jeweled collars with 
open work in gold, ornamented with white and colored 
enamels. The queen’s scepter with the dove is a little 
smaller than the king’s, and it is richer in color. The 
fillet and arch on the sphere at the top are set with 
colored gems and diamonds, with leaves of enamel, and 
the divisions between the parts of the scepter are en- 
ameled in dark blue and white enamels set with dia- 
monds, and near to the foot is a graceful spray in open 
work of gold, ornamented in dark blue and white 
enamels, and richly set with colored jewels. 

CROWNS. 

St. Edward’s crown was made by Sir Robert Vyner 
in 1662, and is of at size. The rim is edged with 
rows of large pearls, and on it are clusters of colored 
jewels surrounded by diamonds and set on enamels of 
white and red, resembling very much those upon the 
larger orb. From this rim rise alternately four crosses 
patées and four fleurs-de-lis, ornamented with color- 
ed gems and diamonds, set in white and red enamel 
filigree work. From each of the crosses patées rises an 
arch of gold, edged with large pearls, ornamented with 
gem clusters on enamel, and dipping deeply toward 
the center. In the center is a sphere of gold with fillet 
and arch like the orbs, jeweled with colored stones, 
diamonds and pearls. Above this a cross patée widely 
set with diamonds and colored jewels with a large 
spherical pearl at the top, and two large drop-shaped 
pearls at the end of each side arm, depending from 
small gold brackets. This is the official crown of Eng- 
land, and with it is the cap of crimson velvet, turned 
up with miniver, with which it.is worn. 

ueen Victoria’s imperial state crown contains 
some of the historic jewels of England. It was made 
by Rundell & Bridge, in 1838, upon which ocea- 
sion several new gems were added to the old ones. It 
weighs something over thirty-nine ounces, and the set- 
ting is of silver. The rim is open work, and in the 
front has the large sapphire which was bequeathed to 
George III. by Cardinal York. Sapphires and emer- 
alds alternately, in richly designed meat settings, 
fill the remainder of the rim. Above the rim are 
eight sapphires, on which hang festoons of diamonds. 
These festoons support alternately crosses patées and 
ornamental fleur-de-lis, closely set with diamonds, a! 


colored stone being in the center of each. The ero-s 
patée in the front of the crown has in its center the 
great spinel ruby which belonged to the Black Prince 
in 1367, and was worn by Henry V. at Agincourt, i 
1415. This ruby is pierced, and has a small ruby set in 
gold at the top of the piercing. From each of the 
crosses patées rises an ornamental arch of oak leaves 
and acorns, the acorns themselves being formed of ov: | 
pearls, the leaves and acorn cups being thickly set wit) 
diamonds. At each of the four corners of the intersec- 
tion of the two arehes hangs a large oval pearl. At 
the top is a sphere of open work, thickly set with smal! 
diamonds, with fillet and arch of large diamonds, anc 
above it a cross patée of open work, thickly set with 
small diamonds, a large diamond being in the center of 
each arm. Inthe center of this cross patée is a mag 
nificeent sapp!.ire, said to have been worn in aring by 
Edward the Confessor, and buried with him at West- 
minster. 

This crown, besides the large ruby and sapphire, has 
4 rubies, 11 emeralds, 16 sapphires, 277 pearls and 2,783 
diamonds. 

The large ruby is said to be worth £100,000. A little 
box is provided for this crown whenever it takes a 
journey, the inside being lined with white velvet, with 
a sliding drawer and a boss on which the crown fits to 
prevent it from slipping. With this crown is worn a 
crimson velvet cap turned up with miniver, which is 
kept with it. 

Besides the pieces of the regalia mentioned above, 
there are at the Tower the crown of Queen Mary of 
Modena, the cirelet of the same queen and the coronet 
of the Prince of Wales. 

Among the minor treasures kept at the same place 
are also the golden bracelets, richly enameled with the 
emblems of the three kingdoms, the golden spurs, the 
swords of state, mercy and justice and the ivory rod of 
a Mary of Modena. Also the original setting of 
the Koh-i-noor, with a model of the stone itself as it 
was cut when it first came to England, is now kept 
there by special permission. 

With regard to the art of the goldsmith, enameler 
and gem setter, as seen on the regalia, we must all 
regret most deeply the great loss occasioned on the de- 
struction of the ancient pieces under the commonwealth. 
There are many lists, some in Rymer’s ** Foedera,” giv- 
ing detailed accounts of beautiful pieces of goldsmith’s 
work—all gone ; and even in the lists of pieces actually 
destroyed, mention is made of King Alfred’s crown of 
gold wire work, set with slight stones, and valued then 
at £248 10s., doubtless of fine workmanship, and Queen 
Edith’s crown, enriched with gems. 

There is, however, one point to which I would draw 
attention, and it is that many of the existing jewels 
are set with enamels on gold open work, a style of much 
antiquity and beauty, and although when compared 
with the finest specimens of such work they lose some- 
what, it must not be forgotten that they cover large 
spaces. Work of this kind is well seen on the handles 
of some of the scepters, one of which I showed on the 
sereen. These enameled and jeweled scrolls are most 
likely Sir Robert Vyner’s work, but have undoubtedly 


| been repaired since his time. Both on the rim of St. 


Edward's crown and on the larger orb the jewel clusters 
are set on enamel sprays. The champlevé enamels on 
the bracelets are also good work, but they are not now 
quite as they left Sir Robert Vyner’s hands. They 
have been subsequently imitated on the bosses on 
Queen Mary of Modena’s ivory rod. ueen Victoria’s 
imperial crown is so closely set with diamonds, gener- 
ally rose cut, that it appears in fact a mass of brilliant 
colors. Such setting as there is shows very slightly, 
and is of silver, the pearls being held with gold wire. 
The rim, however, has a characteristic of some artistic 
value, the jewel clusters not being set in a solid metal 
ground, but arranged in open work, so that the crim- 
son of the velvet cap shows through and accentuates 
the design. 

Considered from the point of view of the diamond 
cutter, it may be granted that this crown is the 
perfection of design; but from the art jeweler’s stand- 
point it is, of course, a question whether such un- 
divided honor shonld be paid to faceted diamonds at 
all; and there is little doubt that, as the art of the dia- 
mond cutter has progressed—in fact, has almost reach- 
ed perfection—so the art of the setter has declined and 
faded away to—not quite a shadow—but certainly a 
very small substance indeed. 

There are ancient and magnificent crowns in Hun- 
gary, Germany and Russia, set largely with fine enam- 
els and jewels cut en cabochon; but each of these 
crowns is made on a different design, one which has 
been invented for it. Our English design of cross patée 
and fleurs-de-lis alternately rising from a rim alone is a 
survival and development of an older form. 

We are indebted for the article to The Journal of the 
Society of Arts and for the engravings to The London 
Graphic. 


Torpedo work in the American civil war is made the 
subject of an editorial by the English Industries and 
Iron. No less than thirty cases of serious damage or 
destruction by torpedoes are noted as occurring be- 
tween December, 1862, and May, 1865. In this list, 24 
Federal warships and transports were totally destroyed 
and 6 others were disabled. The chief cases are given 
as follows: Armored vessel ‘‘Cairo,” totally destroyed 
by submarine mine, December, 1862, in Yazoo River ; 
United States monitor ‘** Montauk,” damaged by mine 
in Ogeechee River, in February, 1863 ; armorclad ‘* Ba- 
ron de Kalb,” totally destroyed by mine in Yazoo 
River, July, 1863; armored ‘‘ New Ironsides,” seriously 
injured by torpedo, off Charleston, October, 1863 ; sloop- 
of-war ‘* Housatonic,” destroyed by spar torpedo, off 
Charleston, February, 1864; armorclad ‘ Eastport,” 
sunk by mine in Red River, May, 1864; monitor ** Te- 
eumseh,” destroyed by mine in Mobile Bay, August, 
1864 ; gunboat “* Otsego,” destroyed by mine in Roanoke 
River, December 1864; monitor ** Milwaukee,” destroyed 
by mine in Blakeley River, March, 1865; monitor 
“ Osage,” destroyed in same ‘river by drifting torpedo; 
the gunboats ** Aitken,” *“‘Randolph ” and * Ida,” all ce- 
stroyed by mines in same river, in March and April, 
1865 ; gunboat “*Sciota,” destroyed by mine in Mobile 
Bay, April, 1865. The one serious Confederate loss was 
the blowing up of the ram ‘* Albemarle” by a spar 
torpedo, by Lieutenant Cushing. All of these torpe- 
does and wines were charged with black powder. 


. 
: 
‘ — 


r the 


in 


, with 
fits to 
orn a 
ich is 


hove, 
ary of 
ronet 


place 
the 
s, the 
rod of 


st all 


large 
undies 
n the 
most 
ytedly 
of St. 
usters 
els on 


rtistic 
metal 

erim- 


mond 
s the 
tand- 
1 un- 
ids at 
e dia- 
-each- 
d and 
nly a 


Hun- 
these 
nh has 
patée 
eis a 


of the 
ndon 


May 14, 1898. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1167. 


18679 


ENGINEERING NOTES. 


Bicycle frames stamped out in two halves by one 
ation from a steel plate are a recent Birmingham 
»ovelty. The halves are clamped together, and though 
rho frame is not so elegant as one made by another 
cess, it is perfeetly rigid and can be made at a cost 
$2 instead of $12.50. 


The Congo railway, extending from Matadi to Stan- 
jev Pool, around the Congo Rapids, is at last completed, 
and the first locomotive has reached Stanley Pool. 
he line is about 250 miles long. The work, which 
has been in progress for eight years, was conducted 
and baeked by Belgians. Its completion marks the 
leginning of a new erain the development of interior 
Africa. 


Work will shortly commence on what will be, it is 
understood, the largest dry dock in the world. The 
Newport News Shipbuilding and Dry Dock Company 
will undertake the work, and asks for no government 
aid. The dock, which will be at Newport News, Va., 
will be 900 feet long and 90 feet wide. It will be cap- 
able of handling two of the largest battleships at once. 
About $1,000,000 will be required to complete the 
structure, 


The old greyhound “ Arizona,” formerly of the Guion 
line, has been purchased by the Spanish government 
as a troopship. She is eighteen years old and still “ as 
cood as new” about her iron hull, which was put to- 
gether just before mild steel came into general use. 
This remarkable ship did seventeen knots on trial as 
jong ago as 1879, her power being 6,300 horse and her 
shortest voyage over the Atlantic seven days three 
hours. Her hull of 450 feet is now being fitted with 
new engines of 5,000 horse power, on the triple-expan- 
sion principle, in the Fairfield yard. 


The loss of the German torpedo boat 8. 26, which 
was returning from Wilhelmshaven to Kiel after the 
naval maneuvers, brings the German losses in this 
kind of craft during the last two years up to three, 
says The Engineer. It will be remembered that the 
S. 26 turned turtle with the Duke Frederick William 
of Meeklenburg on board. The duke and several of 
the erew were drowned, but nine souls were saved by 
the torpedo boat 8S. 27. which was accompanying the 
S. 26. The displacement of the ill-fated vessel was 85 
tons; the length, 128 feet; beam, 16 feet; draught, 6 
feet ; and horse power, 1,000. 


An Abyssinian railway is ae ag from Djibouti, the 
principal seaport town of French Somaliland, in East 
Africa, to Harar, in Abyssinia, a distance of 280 miles. 
A French syndicate, with C. Havard, of Djibouti, as 
secretary and general manager, has already made, says 
Engineering News, a start in constructing a one meter 
gage railway on this line, the whole of which has been 
surveyed. Owing to the excessive heat, natives alone 
can work upon it. The exceedingly valuable exports 
from this country are now conveyed to the sea coast by 
camel caravans averaging 10 miles per day; and the 
volame of this trade is said to fully justify the under- 
taking. 


The coal consumption of warships is a heavy item, 
according to English press accounts. It is said that 
the English battleship ** Powerful” burned 8,300 tons 
of coal on her late voyage to China. Of this 3,400 tons 
were consumed in running the auxiliary engines for 
dynamos, ventilation, ete. When steaming at 114 
knots the propelling engines burn only about 100 tons 
per day ; but with one-half maximum power developed 
she burned 293 tons in one day. She carries the unusual 
quantity of 1,500 tons in her bunkers; or enough for 
twelve days at sea at moderate speed, though not two 
days at her maximum speed of 22 knots. The ‘* Power- 
ful” has Belleville boilers. 


The Trans-Siberian railway, says the Russian minister 
of roads and communications in a report dated Feb- 
ruary 24, is open to traffic to Krasnoiarsk, and the 
general progress for the three years, 1896-97, is as fol- 
lows : arthwork executed, 100,000,000 cubie yards; 
rails laid, 1,982 miles; ballast deposited, 2,044 miles. 
On the Trans-Baikal line 241 bridges have been built 
and 685 miles of main line and sidings have been laid. 
The Northern Ussuri line approaches completion ; and 
on September 1, 1897, the Beet through train arrived 
at Khabarovsk from Vladivostock. For the crossing 
of Lake Baikal the parts of an ice-cutting ferryboat 
and the engines for a floating dock are now at Kras- 
noiarsk ; and an ice-cutting ferryboat is being put to- 
gether on the east bank of Lake Baikal. Arrange- 
ments are being made to improve the navigation of 
the rivers Angara, Schilka, Amur and Ussuri, and 
two dredgers and two steamers with barges are now.in 
use. 


American pig iron is being regularly imported into 
Manchester, whither some 9,000 tons per month is con- 
veyed in cotton ships. The price at which this stuff 
is delivered is some 45s. per ton, 5s. a ton less than 
is paid for Scotch pis- That this can be done is due 
to the fact that the iron is carried by the inward- 
bound cotton ships at a comparatively small rate of 
freight as ballast, says The Syren and Shipping. All 
the same, the fact that the stuff is delive at a price 
which allows it to compete with the home-made article 
is bad enough, and should awaken ironmasters in this 
country to the absolute necessity of putting their 
houses in order; which, being interpreted, means in 
this ease bringing their plant up to date. The cost of 
pig iron production in the States is some 10s. per ton 
ess than rules in this country, and we believe we are 
correct in saying that this advantage is entirely secured 
by cheaper methods of manufacture, for the iron ore 
has a long voyage from the mines to the furnaces. 
That greater advantage has not been taken of this low 
cost of quelnction to send more stuff here is possibly 
due chiefly to the fact that the Americans have had 
but little iron to spare for export. purposes. But the 
States output is being enormously increased. In 1897 
it was some 9,500,000 tons; this year it is estimated 
that the output will reach 12,000,000 tons. At this 
rate Jonathan will soon have more iron available than 
he can place at home, and when that time arrives he 
will east his eyes and his iron on this side. It may 
not be this year, or next year even, that we shall ex- 
perience this, but that we shall eventually experience 
it is certain. 


ELECTRICAL NOTES. 


The Revue de l’Blectricite states that the construc- 
tion of the first electric railway in Fraice is to be 
commenced immediately by the Paris. Lyons and 
Mediterranean Company. The line will connect Fayet 
and Chamounix. he carriage will be automotor, and 
the current will be taken from a lateral rail by means 
of metallic brushes. The same system has been 
adopted on the Saleve Railway. The motive force will 
be derived from two stations which elevate the waters 
of the Arve to a height of 240 feet. The line will have 
a length of over 11 miles, and will cross the River Arve 
five times. 


Blectrical Wind.—It is still an open question whether 
it is possible to electrify air which is entirely free from 
dust particles. Late investigations by Lord Kelvin 
tend to prove that air can be electrified. S. Arrhen- 
ias describes experiments which support the view 
that the so-called electrical wind or electrical point 
working is due to an electrification of the sur- 
rounding medium by means of which the molecules 
are separated into ions which then manifest their elec- 
trical charges and repel one another. An arrangement 
with fine points which could be electrified was sus- 
pended by a torsion wire in a suitable vessel which 
could be filled with dry air, hydrogen, oxygen and 
marsh gas. The reaction of the suspended apparatus 
was found to be proportional to the gas density, and 
the experiments therefore support the electrical ion 
theory rather than the dusty theory.—Wied. Ann., 
Lxiii., 1897, pp. 305-313. 


A striking novelty in vacuum tubes is described by 
Professor Trowbri and Mr. Burbank in the Feb- 
raary number of The Philosophical Magazine. The 
space between anode and cathode is done away with, 
and a continuous wire is led through the exhausted 
tube, which is then inserted in a cireuit containing a 
spark gap and one of Trowbridge’s improved *rheo- 
static machines.” The latter is charged by means of a 
battery of 10,000 storage cells. The condensers consti- 
tuting the machine are charged in parallel, and then 
discharged in series, thus giving rise to a voltage which 
may be made to approach a million. It is not sur- 

rising that by this means novel results are obtained. 

he tubes glow all over with a brilliant phosphores- 
cence. X rays are developed ; but their photographic 
effect cannot well be brought into evidence, owing to 
the fact that brush dischar; between the tube 
and the sensitive plate, which on development has a 
star-spangled appearance. The skin of the hand shows 
all the symptoms of X-ray burning. An aluminum 
mirror attached to the wire inside the tube throws a 
beam of cathode rays upon the wall, which way be de- 
flected by a piece of tinfoil. At extreme exhaustions 
no difference is noticeable, whether the tube is on the 
anode or the cathode side of the spark gap. 


‘* Apropos cf magnets for lifting purposes,” says Cas- 
sier’s Magazine, ‘it is interesting to note that some one 
has suggested their application to the raising of iron 
and steel vessels sunk in deep water—too deep to admit 
of the employment of divers. One proposed scheme 
has for its object the raising of the ill-fated ** Victoria,” 
of the British navy, which now lies at the bottom of 
the Mediterranean, in 450 feet of water, off the harbor 
of Tripoli. The weight of the wreck in water is esti- 
mated at 7,000 tons, and the suggested method of rais- 
ing it as follows: Powerful hydraulic rams and dynamo 
machines and a series of heavy electromagnets are to 
be arranged on pontoons at the scene of the wreck. A 
magnet, lowered over the side and coming within 
reasonable distance of the sunken vessel, would be 
drawn toward the latter, and, on touching any iron or 
steel part of it, would immediately stick to it with a 
power of 100 tons. As each magnet made attachment, 
which would be indicated by means of an electric dial 
on the pontoon, a trial pull would be given to the rope 
to ascertain that a connection had been made to a firm 
part of the wreck. Should this not be the case, the 
magnet would come off; its position would be then 
slightly moved and a fresh attachment made until a 
firm hold had been taken of the wreck. When all the 
magnets had been thus fixed, the wreck would be con- 
sidered ready for raising. All this is, at pres- 
ent, simply in the nature of a suggestion, more interest- 
ing probably than practically valuable, especially as 
the roughly estimated cost of its execution runs up close 
to the $500,000 mark.” 


Safety of Blectricity.—The skill of the modern elec- 
trician in designing plants for furnishing power and 
light in places where the slightest spark might cause 
great loss is shown at the refining works of the Tide 
Water Oil Company, at Bayonne. Before the electric 
plant was put in steam was used to drive the machin- 
ery. The steam was generated in a distant boiler house, 
and the loss of energy from condensation was very 
large. Now all the power required is generated by a 
dynamo. A three-phase alternating current of 550 
volts pressure is used. There are fifteen motors and 
1,600 lights. In every part of the building where there 
are inflammable vapors of oil special precautions 
against sparks aretaken. The greatest danger is in the 
room where the cans are filled. This room is 80 by 100 
feet, and has two filling machines capable of filling 
45,000 cans a day. The cans are kept in the room fora 
time after being filled to be watched for leaks, and the 
whole place is saturated with the vapors of kerosene. 
There are ninety-seven lights used in this room. The 
complex system of wiring is all inclosed in iron gas pip- 
ing, and ged = have within them, first, an insu- 
Jating tube, and then within that the separate wires, 
each covered with rubber. The lamps themselves are 
of the ordinary incandescent type, but to make sure 
that no spark will escape in case of breakage, each is 
inclosed in an airtight glass globe. The switches are 
all operated in oil, so that no spark can escape to the 
air and the vapors it carries. Then in the more dan- 
gerous places, where there are motors, each motor is 
fitted with a fast and loose pulley, so that it can be 
started and got to full speed without having any work 
to do, and thus avoiding all danger of sparks. The 
plant has been in operation fortwo years without acci- 
dent. The generating machinery has been kept going 
for twenty-three hours and forty minutes each day, 
365 days in the year, and has never been shut down 
because of any trou ble in the electrical system. 


SELECTED FORMUL. 


Bismuth as a Cider Preservative.—L. Defour and 
Deniel find that the addition of 10 grammes of bismuth 
subnitrate to each heetoliter of cider prevents, or 
materially retards, the hardening of the beverage on 
exposure to air during use from casks ; not only so, but 
the presence of the bismuth salt renders alcoholic fer- 
mentation more complete.—Comptes Rendus. 


Sea Sickness,— Mosel-Lavalée recommends as a remedy 
for sea sickness the following preparation : 


Cocaine hydrochleride.......... 


A dessertspoonful to be taken at intervals of half an 
hour. 


Test for — to Wachhusen, paralde- 
hyde is a delicate reagent for iodine. On mixing a 
solution, containing iodine, with starch paste and add- 
ing a few drops of paraldehyde without shaking, a red- 
dish or blue color is developed at the line of contact of 
the two liquids, or the liquid to be tested may be 
shaken with some paraldehyde and then either mixed 
with starch paste or shaken with carbon bisulphide to 
remove the iodine. In this way iodine can be detected 
in solutions containing only 1 part in 500,000, or even 
in 1,000,000 parts.—Pharm. Zeitung, 1897, p. 95. 


Blackening Aluminum.—As there may be many op- 
portunities for the use of aluminum in engineering 
work, where a bright surface is not required, it may be 
of interest to some of our readers to know how this 
metal may be easily blackened. The process is as fol- 
lows : The metal having been carefully cleaned with 
glass paper, a coat of olive oil is a »lied to it, and it is 
then Rented till the oil boils. When a yellow color 
has been thus obtained, a second coat of oil is applied, 
and the metal is strongly heated till it turns blac‘. 
The oil is then wiped off.-The English Engineer. 


Dry Batteries.—In the so-called dry batteries the 
exciting substance is a paste instead of a fluid; moisture 
is necessary to cause the reaction. These pastes are 
generally secret preparations. Ove of the earlier “dry” 
batteries is that of Gassner. As described in Carhart’s 
Primary Batteries, the apparatus consists of a con- 
taining vessel of zine, whiel forms the positive element ; 
the negative one is a cylinder of carbon, and the space 
between is filled with a paste, the recipe for which is: 


Chloride of zine....... 


According to The Electrical World, the usual form of 
chloride of silver battery consists of a sealed cell con- 
taining a zine electrode, the two being generally 
separated by some form of porous septum. Around 
the platinum or silver electrode is cast a quantity of 
silver chloride. This is melted and generally poured 
into moulds surrounding the metallic electrode. The 
exciting fluid is either a solution of ammonium cbloride, 
caustic potassa or soda, or zine sulphate. As ordinarily 
constructed, these cells contain a paste of the electro- 
lyte, and are sealed up hermetically in glass or hard 
rubber receptacles. 


Preservation of Fruit Juices.—Fruit juices may be 
preserved by gentle heating and after protection from 
the air in sterilized containers. The heat required is 
much below the boiling point. Prof. Miller finds that 
a temperature of from 60° to 70° C.. maintained for 15 
minutes, is sufficient to render the fermenting agents 
present inactive. The bottles must also be heated to 
destroy any adherent germs. The juices may be placed 
in them as expressed and the container then placed in 
a water bath. As soon as the heating is finished the 
bottles must be securely closed. The heating process 
will, in consequence of coagulating certain substances, 
produce turbidity, and if clear liquid is required, filtra- 
tion is, of course, necessary. In this case it is better 
to heat the juice in bulk in a kettle, filter through felt. 
fill the bottles and then heat again in the containers as 
in the first instance. It is said that grape juice pre- 

ared in this manner has been found unaltered after 

eeping for many years. Various antiseptics have 
been proposed as preservatives for fruit juices and 
other articles of food, but all such agents are objection- 
able both on account of their direct action on the sys- 
tem and their effect in rendering food less digestible. 
While small quantities of such drugs occasionally 
taken may exert no appreciable effect, continuous use 
is — to be more or less harmful.—Druggist’s Cir- 
cular. 


How to Re uce Old Prints.—The following is the 
process employed in a Paris concern that makes a 
specialty of lithographic facsimiles of old and rare 

rints (which facsimiles are sold as genuine antiques): 

repare a bath as follows : Sulphuric acid, 3 to 5 parts 
(according to the antiquity of print, thickness of paper, 
ete.); alcohol, 3 to 5 parts; water, 100 parts. In this 
soak the print from five to fifteen minutes (the time 
— on age, ete., as above), remove, spread face 
downward on a glass or ebonite »vlate, and wash thor- 
oughly in a gentle stream of :unning water. If the 
paper is heavy, reverse the sides, and let the water 
flow over the face of the print as well. Remove care- 
fully and place on a heavy sheet of blotting paper, 
eover with another, and press out every drop of water 
possible. Where a wringing machine is convenient 
and sufficiently wide. passing the blotters and print 
through the rollers is better than mere pressing with 
the hands. The print still moist is then laid face up- 
ward on a heavy glass plate (a marble slab or a litho- 
grapher’s stone answers equally well) and smoothed 
out. With a very soft sponge go over the surface with 
a thin coating of gum arabic water. The print is now 
ready for inking, which is done exactly as in litho- 
graphing, with a roller and printer’s or lithographer’s 
ink, cut with oil of turpentine. Suitable paper is then 


laid on and rolled with a dry roller. This gives a re- 
verse image of the print, which is then applied to a 
zine plate or a lithographer’s stone, and as many prints 
as desired pulled off in the usual lithographing method. 


it is said that the imitation of 


e original is very per- 


When carefully done and the right kind of paper used, 


fect in every detail.—Nat. Dr. 
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(Continued from Scrruement, No. 1166, page 18659.) 

WORKING OF LONG SUBMARINE | 
CABLES.* 

By R. M. Sayers and 8. 8. Grant, Students [.E.E. | 


AUTOMATIC CURB TRANSMITTERS. 
AUTOMATIC curb transmitters were first devised by 
Lord Kelvin and Prof. Fleeming Jenkin, and since by 
Taylor, Muirhead and others. The principle on which 
they work is very similar to that of Wheatstone’s 
automatic transmitter used on land lines. The mes 
sage is first punched on a paper ribbon by means of a 
* perforator.” This machine is provided with three 
punches ; one punches a row of small holes along the 
center of the ribbon and the two others punch slightly ! 


THE 


| fallen instead of the left, owing to a needle having 


contact at x the cam, C, revolves once, and during the 
latter part of its revolution L, will press against the 
right hand contact ; in this position By will send a cur- 
rent — the cable and back to earth ; this current 
will curb the first. The left hand lever will then return 
to its normal position at y, and the instrument is ready 
to send another signal. If the right hand lever had 


passed through a hole in the lower half of the ribbon, 
a positive current would have been sent to line (givin 
a dash), followed by a negative curbing current. tt 
both fall, the line 1s put to earth. 

Referring to the next diagram, Fig. 20, we will trv 
to explain how the above cycleof operations is effeeted. 
The punched paper strip is drawn under the jockey 
roller, J, by the toothed. wheel, D, engaging in the 


Fie. 18.—PERFORATED TAPE. 


larger boles on either side. The center line of holes 
engages with a toothed wheel which draws the paper 
through the perforator, and also through the trans 
mitter. The other holes are perpendicularly above | 
the holes in the center; a hole on the upper side of 
the ribbon gives a dot, one on the lower a dash (see 
Fig. 18). In the transmitter itself there are two needles, | 
one directly under each of the two outer rows of holes ; 
ifa hole in the upper row passes over these needles, 
one of them will rise through the hole and a negative | 
current will be sent through the cable, giving a dot; if 
one of the needles had passed through the hole in the 
lower row, a dash will be sent. This is the principle of 
most transmitters. As an example we will deseribe : 

MUIRHEAD'S PATENT AUTOMATIC CURB TRANSMITTER. 


| 


Fig. 19 is a diagram explanatory of the action of this! on; afterward P, will rise, bringing back the lever, Ls, 


| Le, and make contact at x, where it is kept by a spring, 


center row of perforations. J also has teeth cut in the 
center of its periphery into which the teeth of D fall. 
N is one of the needles which pass through the outer 
rows of holes; this is fixed to the lever, L,, which 
moves the lever, L,, which actually makes the contacts; 
there is another needle, N, with lever, L,, attached, 
and another lever, L,; these are not shown in the 
drawing, being directly in front of the other set. 
When a hole in the strip passes over the needle, N, pin, 
P,, rises ; this permits L, to be pressed down by the 
spring attached to it, and pushes the needle, N, through 
the hole in the paper ; at the same time that P, rises, 
P, falls and permits lever, L,, to press down the lever, 


n. P, then falls, pressing back L, and withdrawing 
the needle, N, thus permitting the paper strip to move 


and also one of the levers, Ls, is kept depressed for a 
definite space of time while a signal is being sent. 

The relative duration of curbing to signaling current 
is determined by position of pawl, Gs, actuating Ls, on 
cam C, and this ean be adjusted by a milled head and 
serew which moves the ebonite platform, carrying L, 
parallel to axis of C (see Fig. 22). 


Fig. 22.—CYLINDRICAL CAM. 


Fig. 23 shows the Kelvin and Jenkin automatie curb 
transmitter. A and B are the ay levers and A’ 
and B' are the curbing levers. hen A is up and B is 
down a positive current followed by a negative curb is 
sent to line ; in the position shown, when B is up and 
A is down, a negative current is sent. The position of 
these two is controlled by an arrangement of cams 
and needles. While A and B are in this position, A’ 
and B’ are as shown, but during the latter part of the 


B, Bz 
1v.—DIAGRAM OF CURB TRANSMITTER. 
instrument. There are two levers, L. Le, connected 


respectively to line and earth, as in an ordinary hand 
key. The two pairs of contacts, x x and y y, corre- 
spond with the cross pieces of the hand key; x and x | 
are joined together and connected to the center of two 
batteries, B, and B,: y and y are also joined, but | 
whether they are in conne+tion with the other ter- 
minal of B, or B, depends on the position of the lever, 
Ls, Which acts as a two-way switch. In their normal 
positions, L, and L, rest on y and y, and the cable is 
to earth. Let us suppose that one of the needles men- | 
tioned before has just passed through a hole in the 


Fig. 21. 


upper row ; the left hand lever will make contact at x 
and the pawl, G,, will have just fallen over the edge of 
the cam, C, and L, will press against the left hand 
contact. In this position the battery, B,, sends a cur 
rent to earth and back by the cable ; this is a negative 
current or dot; but while the left hand lever wakes 


* Students’ paper read before the Institution of Electrical Engineers, 


to its normal position, when a fresh hole will have | 
come over the needles, N, and another signal will be 
sent, the same operations being performed. It must, 
of course, be recollected that during the time L, is de- 
pressed the cam actuating L; revolves once, and the 
eurb to the signal is sent. 

The motions of pins, P; and P,, are effected by cams, 
C, and C,, which revolve on same axis as cam, C, whieh 
works the curbing lever, L, (see Figs. 21 and 214). The 
pawls, G, and Ga, fall over the steps of their respective 
cams at the same instant; thus P, rises and P, falls. 
the cams revolve, G, rises on its cam, and P, is p 


—CAMS. 
S2 
P, 
G2 
21a. 


back to its normal place and withdraws the needles ; 
just before C, has completed its revolution, G, rises on 
its cam and P, is pressed up into its first ition, thus 
bringing back the lever, L, ; a new sigual would then 
be sent. The shapes of the cams, C, and C,, should 
particularly be observed, as it is by this means that 
the needles, N, rise and fall again immediately, allow- 


Fie. 20.—AUTOMATIC CURB TRANSMITTER. 


signal B’ falls and A’ rises, thus producing the curb. 
The cams working A and B’ are on the same axis as 
those working A and B; by moving them relatively to 
the latter pair we may obtain a double curb of three 
currents, as described before. This instrument never 
had any very extended use, nor did the hand curb key 
of Varley, but during the last year or two the use of 


Fie. 23. 


automatic transmitters has largely increased. By their 
aid we way increase the speed of transmission by at 
least 40 per cent. 
DUPLEX TELEGRAPHY. 
By various arrangements two messages can be sent 
simultaneously in opposite directions through one line. 


Fig. 24. 


In cable work only two methods are employed, the 
differential and the bridge systems. 

Fig. 24 depicts an ordinary short land line duplexed 
on the differential system. The coils of the receiving 
instruments, M and M’, are each composed of two coils 


| ing the paper to move on (the paper is always moving), 
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‘ting from the point, a, in opposite directions, or 

at comes to the same thing, one coil divided into 
‘wo parts at a; a is connected to the key as shown, one 
»<L of the coi! is joined to line and the other end to 
earth through a resistanee, R, equal to that of the line 
.s measured from station, A. Similar connections at B. 
.n A depressing his key, the current from the battery 
as two paths 5° n to it, one through the line and one- 
calf the coil of B’s instrument and to earth, where the 
signal is received, and the other through the resist- | 
wee, R, to earth; now both of these currents pass) 
round A’s own instrument, M, but in opposite diree- 


Fie. 25. 

D RC, differentially wound siphon recorder. R, and R,=adjustable reaiat- | 
ances. C=cable. 8S C=sending condensers. A L=artificialline. K= 
sending key. B=battery. The recorder can be shunted if necessary 

across terminals | and 2, | 


tions, and the currents are equal because R equals re- 
sistance of line and instruments at the other end:)| 
henee they will have no effect on A’s own instrument. 
Now su pees B depresses his key at the same time as} 


A, he will tend to send a current in the opposite direc- 
tion to A; hence the apparent resistance of the line | 
will be increased and more current will flow through 
the instruments at each end in direction of the firm 
arrows than in the opposite sense; hence it will be seen 
that each instrument will behave as if affected only by 
the current sent from the further end. If the line has 
no leakage, the two currents would exactly neutralize 
one another, and there would be no current in the line 
at any point, the two batteries being supposed of equal 
strength ; but there always is some leakage. In this 
ease the total current taken all along the line would be 
zero, although there will be a certain current due to 
leakage at each point of the line. 

In submarine work, signals are sent by currents of 
opposite sense ; so let us consider what happens when 
A sends a+ ve current to earth while B sends a —ve 
one. These two currents would both pass through the 
line in the same direction, and the E. M. F-.s will help 
one another ; hence the apparent resistance of the line 


going through rand the line and the instrument and | than that of the ordinary cable, whereas the speed of 


bridge at the further end to earth. The potential dif- 
terence between x and y will be zero ; hence A’s instru- 
ments will not be affected, but B’s will be in the or- 
dinary way. If, however, B depresses his key at the 
same time, the apparent resistance of the fourth arm 
will increase, owing to each E.M.F. opposing the 
other ; thus potential at x will be higher than at y, 
and potential at x’ higher than at y,, and a current 
will flow in direction of the firm arrows, i. e., each in- 
strument behaves as if affected by current from the 
further end alone. 

Second Case.—Let A send a+ ve current while B 
sends a—ve. These two currents tend to flow through 
the line in the same direction, and the E. M. F.s of the 
batteries help one ano’ her; hence the apparent resist- 
ance of the fourth arm will be decreased and currents 
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will flow through the instruments in the directions of 
the dotted arrows, for x will be at a lower potential 
than y, and y’ at a lower potential than x’ (it will be 
recollected that B is sending a—ve current). This is 
exactly what would have happened if we had had two 
separate circuits. In cable work RR are replaced by 
artificial lines equal to the cable. 

The adjustable arms of the bridge can be replaced 
by condensers as in the Wheatstone’s bridge. his is 
the arrangement used by Messrs. Muirhead & Company 
on the Eastern Company’s lines. The arrangement is 
shown in Fig. 27. 

Artificial Lines.—As stated before, a submarine cable 
is made up of distributed capacity and resistance ; 
this we can easily imitate by suitable employment of 
condensers and resistance coils. Fig. 28 depicts such a 
line consisting of a series of condensers ; one plate of 
each is connected to a common wire forming the 
“earth,” the other plates are connected together by 
resistance coils. This is the conductor of the cable, 
which is thus made up of distributed capacity and re- 
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sistance. In order to construct a perfeet artificial line, 
this subdivision would have to be carried to an infinite 
extent. This has been effected in a most ingenious 
manner by Messrs. Muirhead & Taylor (see Fig. 29). 
One plate of each condenser is made of a long strip of 
tinfoil, arranged as shown. This supplies the resist- 
ance, and, taken with the other plate, which is of the 
usual form, gives us the capacity. Fig. 30 fully ex- 


Fig. 26. 


will be decreased and more current will pass through | 
the instruments in the direction of the dotted arrows | 
than in the opposite way. A’s instrument will behave | 
as if B had sent a — ve current, i. e., -from B to earth 
through A’s instrument and line back to B, and B's 
will behave as if A had sent a + v¢ current, i. e., through 
the line, through B’s instrument to earth and back to 
A. If there had been no leakage, the current through 
the instruments in the direction of the dotted arrows 
would have been double that in the opposite direction, 
for we have double the battery power in circuit; as 
there is leakage, it will be slightly more than double. 

In cable work, in place of R we put an artificial line 
having exactly the same resistance and capacity as the 
cable itself; by this means the current on depressing 
the key at A will always be equal in each half of the 
coil of A’s instrument, and on putting the key to earth 
the discharge currents from the cable and the artificial 
line will netttralize one another as to their effect on the 
instrument at A. In fact, it will easily be seen that ex- 
actly the same conditions prevail as before. Fig. 25 is 
the actual ‘arrangement used on cables (Stearn’s 
me' hod). 

The differential system is dependent on producing an 
equality of currents, the bridge method on an equality 
of potentials. In the bridge system the connections 
are as Fig. 26. It will be seen that each end is con- 


Sc. 


Fie. 27. 
3 R=siphon recorder. A L=artificial line. C C=condensers. K=key. 
3 =submarine cable, R’=rheostat of 14-ohm coils for adjustment, 


nected up as a Wheatstone’s bridge, with the lines and 
instruments at the further end as the fourth arm. We 
wi}l agsume Rand R’ equal to |, the resistance of the 
ling and instruments at the further end, which is al- 
ways the case in submarine work ; then r=r’' and s=s’. 
On depressing the key at A the current will divide at 


plains its action. Strips of paper impregnated with 
plumbago have been used in place of the tinfoil be- 
cause of the high specific resistance of plumbago, but 
there is difficulty in making good connections. 

In duplex work the artificial line should be as nearl 
as possible an exact reproduction of the real cable. If 
there happens to be a slight fault at any point in the 
real cable, the point corresponding in the artificial 
eable should be joined to earth through a high re- 
sistance. 

RECENT PROPOSALS. 


The fact that a fault or leak in a long cable, by fa- 
cilitating discharge, improves the definition between 
signals, and hence enables an increased speed of work- 
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ing, is generally accepted by electricians. The mathe- 
matical calculations of Mr. Oliver Heaviside prove 
that by ‘ proper leaks” along the cable, or by greatly 
diminishing the insulation resistance, as of trans- 
mission may be reached which is double the present 
apes. To attain this object, the insulation resistance 
should be reduced to about one megohm per nautical 
mile. Mr. Oliver Heaviside has stated that there 
would be still enough current arriving at the distant 
end to work with, but in spite of his high authority, 
this is a point which is very much disputed. Working 
upon this basis, Prof. Silvanus Thompson has devised 
a new form of cable, which may be described briefly as 
follows (see Fig. 31): The cable bas two copper cores, 
each insulated by gutta percha. There is no earth 
return. One core acts as the return to the other. 
At the receiving and sending stations are instru- 
ments connected up between the two cores. At 
positions 4, 44, 34 of the length from the end, a wire 
of greater resistance than the conductor is joined to 
the first core and runs in the insulation for some 100 


Fie. 31. 


miles before being connected to the second core. This 
is known as astretch. This fine wire is bound round 
with iron wire, which, owing to self-induction, increases 
the resistance of the leak. This leak is therefore of 
high resistance to the sudden impulse of the main cur- 
rent, but it is not so to the gradually diminishing 
‘‘clinging” current which passes along and into the 
second core, where it mingles with the returning sig- 
nal. Prof. Thompson states that the cost of manufac- 


point a, part going to earth through r’ and R and part 


ture of this new form of cable is only 30 per. cent. more 


transmission is four or five times as great. With five 
stretches it would be seven or eight times as great. 

So much for the theory ; now for the practical tests. 
Mr. F. A. Taylor says, after having made some experi- 
ments with leaks distributed at different points on an 
artificial cable, that ‘the results did not warrant the 
assumption that any great increase of speed could be 
looked for without employment of a very much larger 
battery power than usual, the effects of leaks being so 
to reduce the potential that the received signals were 
relatively small.” This statement embodies the results 
obtained by several other experimenters, and these re- 
sults must therefore at present be considered disap- 
pointing. Another objection to this form of cable is 
the extreme difficulty, if not impossibility, of localiza- 
tion of a fault. But this must not be taken as con- 
demning the principle, and we may have arrived at 
the germ of a very important development of subma- 
rine telegraphy. 

In conclusion we wish to acknowledge our indebted- 
ness to Dr. Muirhead for the loan of the instruments 
exhibited and to Mr. Edgar for a great deal of valua- 
ble information, and also to Prof. Ayrton for per- 
mission to exhibit the recorder slips illustrating the use 
of condensers and curbing. 


(Continued from SurrLemENT, No. 1166, page 18662.) 
THE PSYCHOLOGY OF INVENTION.* 
By Prof. Josiau Royck, Harvard University. 


Our third subject is a salesman, aged 41. He is an 
interesting modification of the self-preservative type. 
He begins (Fig. 3) with short lines ; habits of writing 
are evidently involved ; letters appear, although he 
tries to escape from them. ‘The process, left to itself, 
turns into a making of flourishes. These are combined 
on two plans, one the plan of a spiral in and in inter- 
weaving, the other the plan of overlaying one flourish 
by another. With the appearance of the intruder a 
slight change occurs in these habits. The flourishes 
get a little more of the zigzag effect. They are, at the 
saine time, more open. No great elaboration occurs. 
But, in general, whether with or without deliberation, 
the effort to make the unlike results in a pretty con- 
stant and subtle modification of the style of the origi- 
nal habits, a modification small, but visible, and due, 
if you like, to suggestion. Here is a blending of one’s 
own style with the results of outer stimulus. It is just 
such blending that, in some arts and even in some sort 
of scientific work, constitutes valuable inventiveness. 

Decidedly different is the fourth case. A young man, 
in the third year of psychology work, is here in ques- 
tion. The cases of the first column are the quick-drawn 
ones. They are all small objects, suggestive of natural 
history studies. They have closed outlines and strive 
to be something. The intruder introduces a number of 
new shapes, makes the figures larger, but does not in 
general alter their character of closed outlines or their 
tendency to resemble natural history objects. The 
type is self-preservative. Some general suggestions 
from the objects shown are visible. The result is that 
the subject improves, if anything, the expressiveness 
and the character of the habits which he originally 
employed. 

lain so far is the fact that the requirement as made 
for the first column is a requirement that does appeal 
to pretty definite individual habits, that vary in cer- 
tain persons. Notable also is the fact that the intru- 
der produces a change in these habits which is in part, 
as you would expect, a reflex, a combination of dim sug- 
gestions with existing tendencies, and which, whether 
or no it decidedly alters the first habits, at least tends 
to make the conditions of the work more varying, and 
possibly more inventive. But what isthe nature of the 
influence of the intruder? If the cards shown were to 
be imitated, we know perfectly well what the influence 
would be. The subject would try to imitate, and with- 
in his limits and his own style he would doso, Andin 
so far his habits would not tend to vary in any ways 
except those determined by the models shown. But our 
subjects are in an inventive position. Without knowing 
that they are to be.specifically judged for their inven- 
tions, and without regarding this as any particular test 
of skill, since they, of course, find this business of wak- 
ing nothing in particular a business that gives little 
chance forskill, my subjects are still trying to vary their 
habits. They do so in new ways when the intruding 
stimulus intervenes. Is this because of the direct eom- 
bination of the possibly suggested imitations of the 
models with their own habits? I should answer 
that the result of the stimulus is somewhat more 
complex than this. Compare, for instance, the fol- 
lowing case: The subject is here a salesman, aged 
37. He is ready with his forms in the first column. 
These are obviously derived from hand writing; but he 
keeps fairly clear from complete letters. In the second 
column he introduces the motive of symmetry, and in 
so far grows in inventiveness. Now, why does he not 
continue just this process in the third column? On the 
contrary, he becomes at once, as it were, monosyllabic 
in his answer to the intruder’s presence, like a person 
who stiffens or becomes relatively silent in the presence 
of an embarrassing social situation. Yet the forms 
chosen actually vary. One may well question whether 
the selection used is not about as great in the third 
column as in the first. The effects of direct suggestion 
from the model are hardly visible. In the fourth col- 
umn the subject returns, as it were, from his relatively 
silent condition. Upon deliberation he has something 
to say to the intruder, but what he has to say is, on the 
whole, decidedly different in style, both from the style 
of the first column and from the style of the third. e 
has progressed to a new kind of invention. The type 
is not self-preservative, but it is the style of a man 
who, after all, meets the new requirement with’at least 
some relatively new device. 
_ Our next case is a bookbinder, aged 40. His style 
in the first column is very individual, and unlike what 
we have seen before. I suppose that the words that I 
used in describing the experiments, where I spoke of 
combining curves and angles, had to do with the 
choice here, but the style is as individual as a man’s 
handwriting. Notice the entire change at the third 
column. The intruding stimulus entirely banishes the 


* Read before the annual meeting of the American Ps chological Asso- 
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been very deliberately elaborated ; they vanish, not to 

return. More regular flourishes later take their place. 

But in the earlier cases of the second column you have 
“a pretty logically varied selection of types differing 
from one another in definite geometrical fashion. The 
call make the unlike” here tends to arouse a syste- 

inatie group of logically contrasted habits. 

Our seventh case belongs once more to a relatively 
self-preservative type; and shows how the intruding 
stimulus appearing in the midst of a lot of serollwork 
patterns at first scatters these, produces the small fig- 
ure, monosyllabie type of reply to the intruder—a reply 
as unlike as possible by being small when the intruder 
was big—while when the freedom of construction re- | 
turns apon deliberation it returns in the forms of the 
columns 1 and 2, with the inventiveness as it were 
chastened, unable to runas freely as before. 

Our eighth case is a three-column case, the work of a 
trained psychologist and student of general science, 
au extremely critical and cautious man. He is dis- 
tinetly less inventive in his second column than in his 
first. He knows why. It was because the intruder 
made him cool, considerate, critical, unwilling to do 
anything but precisely what was asked for. 

The ninth case is again of the self preservative type, 
although the intruding stimulus produces at first a 
large change. This subjeet found it almost impossible 
to avoid drawing objects. He was a man, aged 20,who 
deseribed himself as a private man and messenger 
He was unable to avoid drawing what he had seen. 
The intruding stimulus first seemed to teach him to 


crease of inventiveness. 


here show them. 
significance of these processes. You have in these in- 
| stances a certain group of more or less subeonscious 
habits—habits rather characteristic of an individual 
subject, called forth somewhat at random from a mass 
of motor habits by the conditions under which the ex- 
periments begin. 
habits; he does so independently. His variation usual- 
to its limits, or threatens to do so, in consequence of 
the fact that he is forbidden to draw an object. Then 
you introduce a new stimulus. This stimulus is the 
presence of a definite object and the giving of a sug- 


sort of suggestion that social conditions frequently 
give, and a sort of suggestion, too, that in history ap 
pears, when developed in more rational and less ab- 
stract forms, as of great importance for the develop- 
ment of inventiveness. This suggestion is: Look at 
| your object, and in the presence of that object preserve 
your independence and express yourself in an individ- 
ual way in contrast to that object. Now this suggestion, 
with many of my subjects, has worked to make them 
merely self-preservative. That is, they have repeated 
their own former deeds, and thus have accomplished the 
unlike. 


So far for the cases themselves, in so far as I ean/| umn’s work in the four-column cases, he 
Meanwhile, a few words as to the| this freedom by making the subject more self-critica 


The subject is told to vary these! 


ly involves an elaboration of them, but ere long comes | 


gestion, intended to stimulate in its very vagueness a | 


! 
devices of the second column, although these have | the present exhibits. In this case the stimulus causes| free variations of their former movements. In e 
entirely new forms to appear in the third column. | treme cases the result may be to paralyze inventiv 
These forms and a certain combination of them with | ness altogether. 
earlier forms in the fourth column show a decided in-| wholly opposed ? 


But now are these two tendencics 
This new tendency is a tendency to 
leheck the freedom that appears in our second co!- 
But it checks 


more selective of his movements. Well, two such te: 

dencies may well coexist: and in the case where nor- 
mal individualism is eneouraged by social stimu!i 
| whose genera! type ny experiments have attempted t» 
imitate in miniature—by stimuli, namely, that lead « 
wan to maintain himself against social intrusion, to 
contrast himself with the environment, to hold his ow: 
against the crities -these tendencies do coexist. In 
some of my subjects they have done so. In many ot 
the experiments self-preservation and variation have 
vone altogether. In several cases the check which the 
intruders introduced soon gives place to a richer va- 
riety. But now (3): In many cases the effect of the 
shock of difference is to lead to a combination of the 
old style with something new, and a blending of 
old and new elements which may involve a true in- 
vention. 


| In short, I submit that these experiments, not by 
| proving any law, but by giving us symptoms of com 


But in a certain number of cases they have’ 


paratively simple facts that are subject to analysis, do 
not indeed prove, but do in miniature illustrate 
a thesis whose proof I should leave to the whole 
history of invention. This thesis is that a particu 
lar type of social stimulation, a type prevalent in 
communities where individualism is encouraged, is pro- 


( 


~ 


| 
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invent forms that were not objects, and certainly in so 
far increased the variability of his habits. Yet the 
tendency to return to objects was unconquerable. The 
result of the struggie between the new and the old is a 
decidedly large variation of style. 

If, in the foregoing case, we had the relatively self- 
preservative quality, with the result that the habits 
involved varied in consequence of the struggle with the 
intruder, in case ten we have an illustration of the ab- 
solutely self-preservative type that can be taught, soto 
speak, almost nothing by the particular device used in 
this experiment. I need not say that I draw no con- 
clusion as to the variability of the other habits of this 
subject. I report the case, partly to give a fair notion 
of how variable these cases themselves are, when cot- 
pared with one another, and partly to suggest the use 
of this sort of experiment for individual psychology. [| 
do not think that the subject knows the origin of these 
forms. She is a young lady in the first year of psycho- 

| 


ters their already formed habits, They must do some- 
thing different. What this something is, the dim sug- 


by the shock of change seem to 
determine in a rather chance way. The notable fact 
is that a considerable alteration is very frequently 
wrought in attitude and matter by the coming of the 
intruding stimulus, and this alteration is due unques- 


tiveness produced 


against an intruder and is not permitted to imitate. 
In the cases more favorable to inventiveness, and these 
cases are not few among the cases studied by me, the 
result is that the subject combines his old habits with 
the new impression, in such wise as to become distinct- 
ly more inventive. 

But what interests me most in the situation thus 
observable is the fact that three distinct kinds of re- 
sults are produced by the intruding stimulus. (1) In 
some of the subjects the intruding stimulus produces 
mere variation or tendency to vary. In so far it is 
like many another contact with the environment in 
instances where one is a little puzzled or confused, or is 


logical study. 

Case eleven illustrates in a happier way how self- 
preservation may be combined with invention. The 
subject isa woman, an advanced student of both psy- 
chology and general philosophy. The type is self-pre- 
servative, but the new forms are interwoven with the 
old in a way that indicates how important results may 
foliow from the appearance of the intruding stimulus. In such cases, stimuli of the sort that we are consid- 

Very interesting, finally, as involving useful varia- | ering show themselves as simply tending to increase 
tions of the habits {rst present, under the influence of | the variability of the habits at any moment at our con- 
stimulation, is the twelfth case,* with which I close| trol. They tend so far to make us fuller of resources, 
less creatyres of routine, but also in so far the victims 
of chance. But this is not the only effect that appears 
|in the cases now under discussion. For (2): The call 
|to make the unlike resembles many other social stim- 
uliin making some subjects more critical, more cau- 
tious, and in so far less disposed to make new and 


that one is not crushed by the intruding stimulus, but 
| is rendered more active. 


* This case is reproduced in Fig. 4. The cases from the fourth to the 
eleventh, inclusive, could not here be reproduced; and I regret to have to 
leave my report of those cases to be accepted. or doubted, by the reader, 
without any direct control. My purpose in giving the mere reporte of these | 
cases here, apart from the plates, is simply to indicate the range of varia- | 
onof the facts, 


in general put upon one’s mettle, but with the result | 


shown’at least at first that the stimulus presented shat-;ductive of a threefold result. 


This type, namely (1) 
makes the habits of the individual more variable, b 


| presenting to him manifold definite objects to think 


gestions derived from the object and the general sensi- | 


| 


tionably to the fact that one is to maintain one’s self | 


about in the acts of other individuals. In such indi- 
vidualistie communities, the individual, being encour- 


| aged to think about the acts of his fellows, and to criti- 


cise them, is led to be watchfully observant of a great 
many details of actions, just as my subjects were ob- 
servant of the details of the objects shown them. 
Where such observation leads merely to imitation, the 
habits of the observing individual vary only in such 
ways as lead him to conformity with the social 
order; and in a great part of everybody’s life this is the 
result of social observation. But in the individualistic 
communities the social stimuli involve the suggestion 
that one must hold his own, must not do quite as the rest 
of the people do, must use whatever motive of variation 
the feeling of time encourages. Criticism, argument, 
controversy, effort at eccentricity in conduct, on oc- 
easion even gossip and scandal, or the love within 
normal limit of the extraordinary generally, will in- 
volve such dispositions. That is, dispositions to pro- 
duce the unlike are so far causes of social variation in 
such organisms as are adapted to independent varia- 
bility in any sense at all. But so far this variability 
gives the mere material out of which inventions may 
come. (2) Notable in the social situations of which 
our experiments are a miniature illustration is the 
presence of tendencies toward a very rigid selective or 
self-critical inhibition of variations that otherwise ex- 
ist. So far the same conditions which favor variations 
may also favor rigid selection. (3) The combination of 
these two tendencies may produce the most remarkable 
results. One may observe that in normal social rela- 
tions the individual, brought in contact with foreign 
models, against which he must maintain himself, is 
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> quired to vary and, at the same time, to bring bis 
-orying habits into some sort of combination with 
e already highly organized habits of his social en- 
ronment, 
it is easy to illustrate all these three tendencies from 
ite. An individualistie community is very keenly 
lective of the individuals whom it will permit to con- 
inue their variations. It encourages variation, but 
\so destroys by stern selection the kinds of variation 
hat do not contribute to the general organization of 
he current social interests. This is the case even in a 
airly successful debating club, where everybody is en- 
couraged to break the routine of debate, while nobody 
is tolerated who is not a successful speaker. In conse- 
quence, the sucial situation of the sort prevalent in an in- 
dividualistic community involves altogether three kinds 
of motive. First, by calling upon an individual to do the 
unlike under the definite stimulation of closely observ- 
ed models, the individual habits are set to varying. 
Our experiments illustrate in a miniature instance how 
a variation that one could not produce alone is instant- 
ly produced by such a definite social stimulus. Of 


Barbados, no drought-stricken Antigua, no barren 
Virgin Island wars the perfection of the Philippine 
group; while Jamaica and Antigua themselves, those 
loveliest of the Antilles, must yield the palm of beauty 
to the mere average of the ‘* Eastern Isles.” Volcanic 
formation and soil, an abundant yearly rainfall, an 
equable climate and the life-giving influences of the 
oceanic tropies have all combined here to do this, and 
it is marvelous in our, the beholders’ eyes. 

Marvelous in our eyes—impossible, not to be imaged, 
in the eyes of those who have only word painting and 
imagination out of which to construct the view. Tropi- 
| eal scenery, be it of mountain or plain, forest or coast 
line, lake or river, can no more be realized by those 
who have never seen it than colors by the blind, music 
by the deaf. A Kingsley attempts the picture, and be- 
hold a confused description of a Kew palm house; a 
Michael Scott, and lot the side scenes of a theater. 
The scientific accuracy of a Wallace, and of his com- 
| peers, if there be any worthy of the name, may sup- 

ply a correct outline; but even this must be filled up 
|by remembrance or supplemented by engravin:. 


-ourse, such variation is not always produced ; but, in| Pity that for the Philippines themseives no word 
view of the rarity of true originality, a very few in- | limner of note exists, to my knowledge at least, except 
stances in such experiments as mine would be enough | the coarse, narrow-souled Jagor, of whose book, or 
to illustrate very instructively what may happen in | libel rather, it is enough to say that the letterpress 


consequence of stimulating suggestions. In the second | 
place, the very stimulation that puts one upon one’s | 
mettle, and calls out the unlike, renders one more 
keenly eritical, more rigidly selective of one’s own 
variations than one would be if left to one’s self. And, 
finally, the fact that the social stimuli are already 
those which result from pretty highly organized social 
conditions assures the possibility of important combin- 


and the sketches are worthy of each other, und each 
not. likenesses but caricatures. The want, however, is 
one that, for the time at least, must remain unfu!- 
filled; the subject, even were it accessible to my 
grasp, does not come within the scope of a writing 
like the present. 

For, when all is said and done, the prime history of 
a country lies not in the land itself but in the inhabi- 


ations of the new and the-old,-sueh as-oceasionally}tants of the land; where they are unworthy of the 


appear even in our miniature experiments. And these; 
may involve increased inventiveness. 

But I said that I should for the most part only sug- 
gest problems. I point out, at any rate, Where the 
— lies. Our knowledge of the variability of 
1abits, and of the causes that make the variation of | 
habits, either in the individual or in society, valuable, is | 
a knowledge still in its infaney. ! have endeavored to | 
show that there are conditions prevalent in individual.- | 
istic ages and societies which involve an increased | 
variability and an increased selectiveness in the habits | 
of all concerned. Using a few illustrative and by no 
means final experiments, I have tried to indicate a way | 
in which, perhaps, some more ingenious student of | 
this subject may be able to organize an experimental 
investigation of the conditions that render our habits | 
variable, and especially of those social conditions which, | 
as | believe, the study of the history of human originality | 
will show to be of the first importance for thecomprehen- | 
sion of the psychology of invention. 


MALAY LIFE IN THE PHILIPPINES.* 
By W. G. PALGRAVE. 


IMPATIENT to be already at the term of his voyage, 
the homeward bound passenger 1s generally, nor least | 
so at the hurried moment of final parting, under a | 
spell that blots out from the scroll of his “ pleasures 
of memory” the records of whole years, it may be, of 
happy residence ia the ‘ands that he is leaving; and 
all by the fresh contrast of lively anticipation of what, 
too often in faney only, awaits him in the land, bis | 
native home, that lies before. True it is also that | 
some shores there are—though to specify such would 
be invidious—whicbh the longer one has sojourned on | 


them, the keener the satisfaction one feels on leaving | 


them without thought of return. Notsothe “Isles F 


of the East,” the Philippines. Dull indeed must be | 
his soul, unsympathetic his nature, who, whatever the 
hopes that may smile on him from the further vista of 
his journey’s end, can stand as I do now on the deck | 
of? the Singapore-ward steamer, the little ** Leite,” | 
and see the forests and mountains of Luzon, Queen of 
the Eastern Isles, fade away into dim violet outlines 
on the fast receding horizon, without some wishful re- 
membrance, some pang of longing regret. 

It is not only that Nature—or shall we say Hertha? 
—so niggard often of her gifts, has here lavished them 
rather than bestowed; though, indeed, not the | 
Ezean, not the West indian, not the Samoan, not | 
any otber of the fair island clusters by which our 
terraqueous planet half atones for her dreary expanses 
of gray ocean and monotonous desert elsewhere, can 
rival in manifold beauties of earth, sea, sky, the 
Philippine Archipelago, from the extreme northern 
verge of the Formosan Channel to where the tepid 


beauties around them, the fairest scenery fails to 
charm ; as, on the contrary, a noble people can cast a 
glamor of attractiveness over the dullest landscape. 
The barren rocks of Attica, the dreary plains of Rome, 
nay, the unsightly marshes of Holland, are loved for 
their hero children, while the gorgeous panoramas of 
Rio and Valparaiso, Yosemite gorges and Niagara 
chiefly suggest a feeling of dissatisfaction with the un- 
equal inferivrity of their vanished autochthones or 
present occupants. The chiefest, the almost excep- 
tional spell of the Philippines is situate, not in lake or 
volcano, forest or plain, but in the races that form the 
bulk of the island population, the * Indians” as Span- 
ish guilelessness of ethnography persists in misnpaming 
them, the Malays of descent and fact. 

lsaid ‘almost exceptional,” because rarely is an 
intra-tropica]l people a satisfactory one to eye or mind; 
witness the average negro of Western Africa, the Carib 
of Southern America, the Sinhalee of Ceylon. Ex- 
treme heat, as extreme cold, are bota, though in dif- 
ferent ways, generally unfavorable to a successful de- 
velopment, physical or intellectual, of the human 
species. But this cannot be said of the Philippine 
Malays, who im bodily formation and mental charac- 
teristics alike way fairly claim a place, not among the 
middling ones merely, but almost the higher names 
inscribed on the world’s national scale; and though 
not exactly a superior, are eminently an estimuble, pre- 
eminently an amiable race. 

Of the Spaniards, the conquerors and administra- 
tors of this great archipelago, in which, however, not 
ten thousaud of their number have even a passing 
residence throughout its whole extent; of the English, 
an honorable and, in numbers as in wealth, a not in- 
considerable body; of the more numerous nor unim- 
portant Chinese settlers domiciled here; and of that 
curious aboriginal remnant, the negritos, savages akin, 
it would seem, to the natives of Andamavn, and like 
them shrinking, perhaps with prudential self-preserv- 
ing instinct, from the contactof the * nobler,” at any 
rate the stronger races, no direct notice shall be taken 
here. Indeed, of the 8,000,000—so runs the exactest 
though only approximate census—that inhabit the 
Philippines, Europeans, Chinese, all foreigners who- 
soever taken together, do not make up a hundredth 
part; nor dothe thinly scattered and unprolific negritos 
add much to the extra-Malayan muster. Nor again, in 
a general sketch like this, do the varieties offered by 
the Philippino-Malayan population within itself re- 
quire more than a passing indication. The chief are 
three, which correspond with tolerable geographical 
exactness to a triple division of the archipelago into 
northern, central and southern. Thus, the llocan Ma- 
lays occupy the north, the Tagals the center, and the 
Visaians the south. 

Of these three sub-races, the first named are the 
largest and sturdiest in physical build, but of lower 


equatorial wave sinks faint on the coral reefs of 
Borneo; nor in all that archipelago, lovely as it is | 
through its entire extent, can any island vie with the | 
glories of Luzon. Set out eastward from Manila, the | 
tropical Venice, amid her tabyrinth of estuaries and | 
canals, daily ebbing and flowing to the tides of the | 
yast harbor gulf, the secure vestibule of the typhoon- | 
swept China seas; thence pass inland between the 
broad shades of clustered bamboo and palm up the} 
eddying Pasig River to where, apt starting point of | 
its romantic course, it issues fro:u the wide fresh water | 
lake of Bal, girdled by a hundred miles and more of | 
varied, ever fertile shore line, and the cloud-capped | 
peaks of the giant Mahahai range beyond; traverse | 
the yellow cane fields of the wealthy guna district | 
to where, hid among the hills and coffee groves of | 
Batangas, lies deep the blue eliff-encireled lake of 
Taal, and amid its waters the fairy islet where, from 
tne miniature central voleano, a shifting pennuon of 
restless smoke and fire ever rises and spreads high over 
wreensward and glossy tree; then across the rushing 
rivers, sounding waterfalls and dark woods of Taya- 
bas and the midchain, till, between slim tree fern and 
over forestclad descent, the boundless Pacifie opens 
out its sparkling blue; and right from the very break- 
ers on the shore towers, eight thousand feet in air, 
the perfect voleano cone of Albay, the fire-breathing 
marvel of these islands, as Fusibama of Japan. 

I have taken, almost at chance, the first route that 
offered; Luzon has a hundred more, each different 
and eaeo as fair. Nor inferior in intrinsic beauty, 
though on a smaller seale, are the scenes that the com- 
paratively lesser islands, such as Panay, Cebu, Samar, 
Negros, Leite, and others of names strange to the gen- 
crulity ot European ears have te show. More fortu- 
nate than their West Indian sisters, no flat and chalky 
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mental average and less general adaptability than the 
two others. The second, a smaller statured. dark com- 
plexioned and sinewy race, are distinguished above 
ali others for energy of character, intelligence and per- 
severance. The Visaians, graceful even to beauty in 
form and gentle in manner, differ little in natural ca- 
pacity and endowments from the better sort of their 
congeners in Borneo. Derived from or engrafted on 
these three main branches are many lesser sprays. 
Some, especially in North and Central Luzon, owe 
their differentiation, if reliance can be placed on the 
testimony of bodily lineaments and historical evidence 
combined, to a strong infusion of Chinese, Formo- 
san, and even Japanese blood. Others, the Bicols for 
instance, on the eastern shores of the island, display 
an evidently Polynesian or Papuan admixture; while 
in the huge southerly island of Mindanao, scarcely in- 
ferior to Luzon itself in dimensions, a population 
closely resembling the Dyaks of Borneo is reported to 
exist. But the persistent, strongly marked Malay 
type, whether absolutely pure as among the Visaians, 
or dashed with foreign strain, here wore, here less, as 
is the case among the Tagals, llocans and their sub- 
branches, predominates in all, 

Once recognized, that type can never be mistaken; 
and it alone would, even in the absence of other testi- 
mony, suffice to assert the Mongolian clanship of the 
Malay. The rounded head, the small but expressive 
black eye, with its slight upward and outward turn, 
the straight dark hair, smooth skin and swall extrewi- 
ties, hands and feet, are not less distinctly the physi- 
cal countersigns of Turanian origin than are the te- 
Lacious purpose, the organizing and yet more the co- 
hesive power, the limited inventiveness, and the more 
than conservative iwmutability, its mental charac- 
teristics. Add to these a concentrated, never-absent 
self-respect, with—its natural result—an habitual self- 


restraint in word and deed, then only, and that very 
rarely, broken through when extreme provocation 
induces the transitory but fatal frenzy known as amok, 
and in one deadly hour the Malay casts to the winds 
every feeling, every thought, except that of bloody, 
indiscriminating revenge. Add an inbred courtesy, 
equably diffused through all classes, low or high, un- 
failing decorum, prudence, caution, quiet cheerfulness, 
ready hospitality, a correct though not an inventive 
taste, and a marked tendency to ancestral worship— 
such are, as deseribed by the keenest of observers and 
most truthful of narrators, in his ‘* Malay Archipela- 
go,” the general attributes of the Malay race; and such 
are abundantly shared in by the inhabitants of the 
Philippines, though here they have undergone certain 
modifications, some favorable, some the reverse. 

These modifications are, as might be anticipated, due 

rincipaily to two important circumstances: the one, 
that the Philippine Malays have for now three full 
centuries been subject to European, i. e., Spanish rule ; 
the second, that they have for an equal length of time 
followed the religion of their conquerors, the Roman 
Catholic form of Christianity. Other things, climate, 
trade, wars, immigrations and the like, have no doubt 
had their effect, but in subordinate measure; the cli- 
mate differing little from that of the not distant equa- 
torial islands and peninsula, while the isolated and iso- 
lating character of Spanish colonial policy has left 
comparatively little play to the action of trade or war. 
Immigration bas been considered already, 

How far, then, has Malay nationality submitted to 
be modified by Spanish influence and institutions? How 
far has it, instinctively or deliberately, declined them? 
A visit to any one of the large villages or pueblos in 
the populous provinces of Pampangas, Laguna or Ba- 
tangas, all of them within easy reach of the govern- 
ment center, Manila, will best help us to decide. 

It isthe morning—needless to say in a climate like 
this a clearand bright one—of the village patronal fiesta. 
Each village from Taal, with its sixty thousand inhabi- 
tants, down to the smallest hamlet of half a dozen 
families, has its fiesta, one at least, not rarely two, iv 
the course of the year, over and above the stated holiday 
making of Sundays and the many other days marked 
for idleness aud pleasure in the Philippine calendar, 
The open space, corresponding to our own village 
green, and here always in front of the church, is 
thronged with people—men, women and children ; 
while a number of the light, native constructed jaunt- 
ing cars or caramatas, not unlike our own market carts, 
but canopied, aud of slighter build, that have brought 
hither the more distant sbarers iu the day’s festivity, 
are waiting beside by scores, jambled up with wicker- 
work wagons, wheeilless bamboo trucks and two or 
three shabby open carriages of European construction, 
in which some wealthier native, or westizo, i, e., half 
caste family, has arrived, in careless confusion, 

A word about these mestizos. Not often the result 
of Spanish intermarriage, they are very commonly of 
semi-Chinese origin; a complexion fairer than the 
average, a greater breadth of forehead and feature, 
and a marked tendency to obesity, are their most ordi- 
nary distinctive warks. Intellectually they are yener- 
ally somewhat the superiors of the unwixed natives 
around them. Their number, taken in comparison 
with that of the entire population, is not great; but 
their wealth and influence go far to make up this de- 
ficiency. I return to the Malays proper. 

Thickly grouped before the chureh porch and around 
the building, the men, lithe, middle sized and ruddy 
brown of various shades, are dressed, if of the better 
sort, ip loose shirts or blouses, home manufactured 
from the finest fiber of the abaca. or Manila bemp, as 
the plant (really a sterile variety of the ordinary fruit- 
bearing banana) is called ; or, wore delicate yet, from 
pia, the pineapple leaf texture, airy as the choicest 
lace, the pecans workmanship of the Philippines. 
White or light yellow, and interwoven sometimes witb 
flower patterns, more generally witb brilliant stripes 
of Chinese silk, red, yellow, green or blue, the baro, or 
blouse, is an essentially national dress, though in the 
neighborhood of Manila modified too often into an un- 
couth resemblance ot a European shirt. Beneath it a 
pair of white or light colored trousers are belted round 
the waist; the feet, usually bare, or protected by sand- 
als at most, are on cccasions like this not seldom incas- 
ed in patent leather boots of Spauish fashion; the 
head is protected by the salacot, a round, musbroom- 
like hat of abouta foot in diameter, close plaited in 
gray and black intersecting patterns of tough nito or 
liana fiber; the circumference tastefully ornamented 
witb silver bands and flowerets, an excellent and pic- 
turesque sunshade, ill exchanged, though happily but 
seldom, for the European hat of silk or straw. The 
poorer classes wear 4 like dress, but of coarser materi- 
als, in which red or orange commonly predominates, 
and on the head a salacot devoid of ornament. But 
while tbe men’s attire, though national in the main, 
shows occasional tokens of European influence, the 
women, with wise conservatism, retain their gracefal 
Malay costume unaltered as of old. Wrapped in the 
wany-colored folds of the silken saya, or sarong, and 
over it a second but narrower waist cloth, also of silk, 
reaching down to the knees, and dark in hue; her 
breast and shoulders covered with delicate piia tex- 
ture, while the matchless abundance of her raven hair 
ripples from under a white snooded kerchief far down 
her back, not seldom to her very heels, a Malay woman 
could hardly, even did she wish it, improve on the toi- 
let bequeathed by her ancestors. Silver or gold orna- 
ments are not much in feminine use. It is true that 
the Malay type of face is generally too flat for regular 
beauty, and the eye, though larger than the Chinese, 
is seldom full sized ; but many of the younger women 
are decidedly pretty, a few lovely, and an babitual 
look of smiling good nature goes far to render pleasing 
the less Nature-favored faces. Their complexivun is a 
clear brown, sometimes bardly darker than that of an 
ordinary South European brunette. Children, abso- 
lutely naked, or with a light and seanty shirt for sole 
covering, mix fearlessly but quietly in the throng; 
early trained by precept and example to good wapn- 
ners, they show less disposition to noise and mischief 
than is ordinary elsewhere at their age. 

Such are the festival makers. Thechurch buildings, 
including a spacious presbytery, are generally the 
design and construction of the parish priest himself, 
who basin them maintained a traditional adaptation 
of the Renaissance style of his own Spanish peninsula, 
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The frequency of earthquakes in this voleanie region) 
counsels low side walls, flanked by ponderous but- | 
tresses; a massive octangular bell tower, with indica- | 
tions of good taste and architectural feeling in its pro- | 
portions and details, is usually the best feature of the | 
whole. 

Within the church the rites and ceremonies of the 
day—a Malay sermon delivered by one or other of the 
officiating priests excepted—are much what they might 
be in any sinall provincial town of Spain itself. But 
the music, contributed by a native brass band, is not 
European merely, but the most of it operatic. The 
“Gioria” is accompanied by an inspiriting air of the 
**Trovatore.” the “Credo” cheered by a melodious 
adaptation from the ** Barbiere,” and the host elevat- 
ed tou passionate outburst of the ‘*Traviata.” But, 
whatever may be thonght of the suitableness of the 
music to the occasion and place, it meets beyond a 
doubt all the esthetic requirements of the worship 
ers, and is well executed besides. Not a village of any 
importance throughout the length and breadth of the 
Philippines but has its band of carefully selected and | 
expensive brass instruments and skilled players to 
match; for, next to his fighting coek, of which more 
anon, music is the dearest solace of the Philippine 
Malay; and the ex-bandmasters of the numerous na- 
tive regiments here maintained by the Spaniards are | 
always ready to hire out their services as professors of 
the art wherever wanted. Of the original native musie, 
prior in date to the Spanish conquest, little now re- 
mains—its connection with an older paganism, perhaps 
patriotism, having caused it to be proscribed and care- 
fully put down by the later clergy; twosuch airs [I had, 
however, a chance opportunity of hearing; they were 
of a sentimental and somewhat pathetic character. 

Inside and without the church decorations testify to 
Mariolatry, Ha iolatry, and the entire system bhabitu- 
ally branded by those who wish to give it a bad name 
as “idolatry,” ‘‘man worship,” ‘ creature worship,” 
and the like, here carried out to its extremest limits 
and constituting in practice nine-tenths, or rather 
more, of the religion of the land. Itis a religion ad- 
mirably adapted to the requirements of the people and 
proportionately beneficial. Ancestor worship in one 
form or other has ever been, as Mr, Fergusson cor- 
rectly remarks, and yet is the favorite expression of 
religious feeling among Turanian races; and the 
Malays, themselves the southmost branch of the great 
ethnical tree, are no exceptions to the rule. Here 
in the Philippines they have, with the easy pliancy in 
such matters that once covered the equatorial island 
group with Brahmanical temples, and facilitated the 
spread of Buddhism among their cousins of China 
and Japan, adopted without questioning the Catholic- 
Christian system, and placed its mythico-historical 
virgins, saints and martyrs at the head of the unseen 
kingdom already tenanted by their own proper an- 
cestors and relatives, till they now rejoice in the pos 
session of a well-stocked Olympian Vathalla, sufficient 
to their sympathies and hopes. Enyrafted thus on a 
genuine indigenous stem, the more recent and exotic 
religion, while retaining much of its own peculiar 
form in flower and fruit, derives its local energy and 
development from the unfailing sap of the national 
mind; no longer foreign, but native, believed in sooner 
than taught, an integral part of daily life, not a plas- 
tered-on addition, it affords so far an absolute contrast 
to the ** 


musical bank currency” of the Erewhons of 
our age, and is itself a not inconsiderable part of the 
genuine circulating medium of the Philippines. 
Henee, as a social bond, a humanizing influence, an 
effective sanction, a promoter of friendly intercourse, 
of right, of love even, a poetry amid life’s common- 
place, a balm—ideal but not inefficacious—of the 
wounds and bruises of fact, Christianity has, it would 
seem, rarely been wore advantageous to its follow- 
ers than here, where it can scarcely be distinguished 
from a well-regulated, genial Asiatic paganism; a 
riddle harder to read in appearance than in reality. 
(To be continued.) 


That the color of flowers can be influenced by the use 
of specific manures is well known to florists ; but the 
amount is variable, and the effect seems to be peculiar 
to certain plants. At a meeting of the Edinburgh Bo- 
tanieal Society recently Dr. Aitken read a paper on 
the subject, in which he said that the most striking 
instance of the relation between the color of a flower 
and the kind of soil it grew on was exhibited by the 
hydrangea, a genus that was — into Europe 
from China by Sir Joseph Banks in 17% It was well 
known that the insertion of iron nails ines the earth of 
the pot in which hydrangeas grew caused them to ac- 
quire a blue color, nore or less deep. It was shown by 
Mollisch that green vitriol (sulphate of iron) had a still 
more powerful effeet than iron in changing the color 
from red to bine; but common alum was found to have 
a more powerful effect in that way than any salts of 
iron. Mr. Barr, the great daffodil grower, had noticed 
that daffodils possessed a much deeper tint when grown | 
on some soils than when grown on others. He had) 
sent three samples of soil to Dr. Aitken, who analyzed 
them. The palest daffodils (having a sulphur-yellow 
color) were grown on the poorest soil, and the deepest 
colored were grown on the richest of the three soils; 
but it did not appear that the differences of color were 
due to the abundance or otherwise of any one constitu- 
ent of the soil. 


Prof. Jan Zawieszki, the architect to the theater at 
Cracow, has perhaps reached the Ultima Thale of ex- 
travaganece, even in a design for a Paris Exhibition, 
says The Builder. He proposes, at the Exhibition of 
1900, to have a great spherical iron building, 100 meters 
high, completely swathed in masses of water falling 
from the top. It is to be in three orders—Tusean, Re- 
naissance (whatever that may be), and Ionic. Though 
the whole of the outside is to be surrounded with wa- 
ter, the inside is to be quite dry, so that visitors wan- 
der at their will without the fear of wet feet. We do 
not gather from the published description how, in en- 
tering the palace, they are to get through the wall of 
water without being wet through. Inside is to be a 
theater of varieties, the inevitable restaurant, the! 
equally inevitable big wheel, and a dancing saloon. 
At night the falling water is to be illuminated with 
colored lights, which will, no doubt, be very effective. | 
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